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(54) PRINTING SYSTEM 

(57) A printing system constituted by more than one 
printers (17, 18a, 18b, and 19), print servers (15 and 
16), and terminal devices (11, 12, and 13) is provided. 
Each of the terminal devices includes an application 
program for generating a document to be printed by the 
printer. The document generated by the application pro- 
gram is converted into a print job having a system-com- 
mon standard document format independent of printer 
type. The converted print job is then transferred from 
the terminal device to the print server. The print server 



converts the received document having the standard 
document format into a print job having a format corre- 
sponding to the printer for this print job. The printer per- 
forms printing based on this converted job. The print 
server stores the print job having the standard docu- 
ment format for a predetermined period of time, thereby 
executing print processing at reprinting after printer fail- 
ure or resuming printing after interruption by another 
print job based on the stored print job. 
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Description 

Technical Field 

[0001] The present invention relates to a printing sys- 
tem that allows a plurality of information processing 
devices including workstations and personal computers 
interconnected by a network to share a printer. 

Background Art 

[0002] Recently, a local area network (LAN) and a 
wide area network (WAN) have become widespread in 
the fields of workstations and personal computers. With 
this trend, a print server that allows plural workstations, 
personal computers, or word processors (hereafter 
referred to as clients or terminal devices) to share a 
printer is becoming important in reducing installation 
cost and space. 

[0003] A conventional printing system is constituted by 
print servers 15' and 16' for controlling a printer 17' and 
19' respectively which are shared by clients 11', 12', and 
13* as shown in FIG. 34 for example. In such a constitu- 
tion, printing by the printer 17' for example is performed 
by a following procedure. 

[0004] First, clients 1V through 13' send document 
data indicative of print contents of a document to the 
print server 15* to request the print server 15' for print- 
ing. It is assumed here that the document data is com- 
posed of a print command string for describing the print 
contents of characters, graphics, and images for each 
document page. This print command string is also 
called a PDL (Page Description Language). 
[0005] Receiving the document data from the clients 
11' through 13', the print server 15' performs the follow- 
ing processing. First, the print server 15' stores the doc- 
ument data into a file called a spool in the print server 
15'. Next, the print server 15' reads the stored document 
data and sends the same to the printer 17' for printing. 
Then, the printer 17' processes the received document 
data to print the processed document data on paper. 
[0006] The above-mentioned print control technology 
is disclosed in Japanese Patent Laid-open No. Hei 4- 
227524 for example. Technologies for reprinting in a 
print server when a trouble such as paper jamming in a 
printer occurs in such a printing system as mentioned 
above are disclosed in Japanese Patent Laid-open Nos. 
Hei 3-155974 and Hei 3-224778 for example. 
[0007] However, these disclosed technologies present 
following problems in trouble-shooting printer failures. 
[0008] In print recovery by use of a printer that failed, 
a print recovery operation subsequent to a foiled page 
can be performed by the technology disclosed in Japa- 
nese Patent Laid-open No. Hei 3-155974 or Hei 3- 
224778. Namely, the print server or the printer edits the 
original PDL document into the PDL document subse- 
quent to the failed page (hereafter, this edit processing 
is referred to as page extraction processing or simply as 



page extraction). Reprinting this edited document 
effects print recovery. However, in printing in an open 
environment, different page extraction processing oper- 
ations are required for various types of PDL, which 
5 requires many development processes for these 
processing operations, making it hard to realize the 
printing in an open environment. 

[0009] In print recovery by use of an alternative printer 
for the printer that foiled, if the alternative printer and the 
10 printer that failed have different PDL types, the print 
result on the alternative printer cannot be ensured, fail- 
ing print recovery. 

[0010] The above-mentioned conventional technolo- 
gies also generate needs for job display and edit and job 

15 assortment and distribution for a document stored in the 
spool of a print server. In the job display and edit, the 
document stored in the spool is displayed (including 
such operations as scrolling, specific page display, lay- 
out display and search display by character string) to a 

20 client and edited (including such operations as memo 
writing and check mark attaching). In the job assortment 
and distribution, documents stored in the spool are 
assorted and distributed according to their contents and 
paper sizes for example. However, in the above-men- 

25 tioned conventional technologies, performing the job 
display and edit and the job assortment and distribution 
require separate job display and edit processing opera- 
tions and separate job assortment and distribution 
processing operations for various PDL types. Therefore, 

30 these processing operations require many development 
processes, making it hard to realize these processing 
operations. 

Disclosure of Invention 

35 

[001 1] It is therefore an object of the present invention 
to provide a printing system for facilitating printing fail- 
ure recovery processing by use of an arbitrary printer 
installed in the system. Another object of the present 

40 invention from the different point of view is to provide a 
printing system capable of substantially reducing the 
number of processes for developing the capabilities of 
realizing job display and edit processing and job assort- 
ment and distribution processing. 

45 [0012] According to the present invention and in order 
to achieve the above-mentioned objects, there is pro- 
vided a printing system comprising at least one or more 
printers, a print server for controlling the printer or print- 
ers and a terminal device for requesting the print server 

so for causing the printer or printers to print document 
data. The terminal device comprises an application pro- 
gram to generate a document to be printed by the 
printer, a job generating means for receiving a print 
request issued by the application program to generate a 

55 first print job having a common standard document for- 
mat within a system independent of printer type based 
on a document generated by the application program, 
and a job transmitting means for transferring the first 
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print job generated by the job generating means to the 
print server. The print server has a transferred job 
receiving means for receiving the first print job trans- 
ferred from the job transmitting means of the terminal 
device, a job converting means for converting the first 
print job received by the transferred job receiving means 
into a second print job having a format compatible with 
the printer on which the document is to be printed, and 
a printer control means for printing the document 
according to the second print job outputted from the job 
converting means. 

[0013] According to a preferable aspect of the inven- 
tion, the print server has a print job pool for temporarily 
holding the first print job until the document according to 
the first print job has been completed. If a printer failure 
occurs, the print server reads the first print job from the 
print job pool for reprinting. To be more specific, the print 
server reconstructs the first print job read from the print 
job pool into a print job of standard document format 
composed of a document subsequent to a failed page. 
The reconstructed print job is executed in a procedure 
similar to that of a normal print job. 
[0014] According to another aspect of the invention, 
the print server has a interrupt print executing means for 
receiving a third print job of another standard document 
format while executing the printing operation based on 
the first print job, discontinuing the execution of the first 
print job, and executing a printing operation based on 
the third print job. Upon detection of the end of the print- 
ing operation based on the third print job, the interrupt 
print executing means restarts the printing operation 
based on the first print job. Preferably, in restarting the 
first print job, the interrupt job executing means extracts 
a document composed of unprinted pages from the first 
print job, generates a print job composed of unprinted 
page data, and executes a printing operation based on 
a print job composed of the generated unprinted page 
data. 

[0015] According to still another aspect of the inven- 
tion, the terminal device is provided with a job assort- 
ment and distribution means for dividing the first print 
job into plural divided jobs according to an instruction 
given by the user, assigning a printer to each of the 
divided jobs for printing that job, and distributing the 
divided jobs to the print server that controls the corre- 
sponding printer. The print server is provided with a def- 
inition file for defining a criterion for dividing one 
document into plural portions and information for relat- 
ing each of the divided portions with a printer for printing 
that portion and a job assortment executing means for 
dividing a print job transferred from the terminal device 
into plural partial jobs according to the definition in the 
definition file, relating each of the divided partial jobs to 
a printer, and redistributing each partial job to the print 
server that controls the printers for printing based on the 
partial jobs. The print server to which each partial job 
has been distributed concurrently executes the distrib- 
uted partial jobs for printing. 



[001 6] According to yet another aspect of the present 
invention, the print jobs transferred to the print server 
are sequentially accumulated in a document file queue. 
Each terminal device has a job search request means 
5 for requesting the print server to search the document 
file queue for a print job indicated by the user. In addi- 
tion, the print server has a job search transmitting 
means for transferring the print job from the document 
file queue based on the search request to the request- 
to ing terminal device. Further, the terminal device dis- 
plays the print job transferred from the print server 
through a job display and edit means edits the print job 
as instructed by the user, and retransfers the edited 
print job to the print server through an edited job transfer 
is means. Then, the print server executes the retrans- 
ferred print job in a manner similar to that of a normal 
print job. 

Brief Description of Drawings 

20 

[0017] 

FIG. 1 is a system block diagram illustrating a con- 
stitution of a printing system to which the present 

25 invention is applied; 

FIG. 2 is a block diagram illustrating an example of 
a constitution of an information processing appara- 
tus for use as a client, a print server, and a distrib- 
uted print control server; 

30 FIG. 3 is a block diagram illustrating an example of 
a hardware constitution of a printer; 
FIG. 4 is a functional block diagram illustrating a 
functional constitution of a client practiced as a first 
preferred embodiment; 

35 FIG. 5 is a functional block diagram illustrating a 
functional constitution of a print server in the first 
preferred embodiment; 

FIG. 6 is a diagram illustrating a file constitution of a 
print job file; 

40 FIG. 7 is a diagram illustrating a data structure 
indicative of a constitution of device information in a 
print job; 

FIG. 8 is a diagram illustrating a data structure of a 
standard document file of type 2 provided as a data 
45 file; 

FIG. 9 is a diagram illustrating a data structure 
indicative of constitution of page data; 
FIG. 10 is a diagram illustrating a data structure 
indicative of a constitution of page content data; 

so FIG. 1 1 is a flowchart indicative of a flow of print 
processing in the print server; 
FIG. 12 is a flowchart indicative of a flow of 
processing in a first converting module; 
FIG. 13 is a flowchart indicative of a flow of 

55 processing by a print recovery service of a spooler 
capability extension service; 
FIG. 14 is a functional block diagram illustrating a 
functional constitution of a client practiced as a sec- 
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ond preferred embodiment of the invention; 
FIG. 15 is a functional block diagram illustrating a 
functional constitution of a print server in the sec- 
ond preferred embodiment; 

FIG. 16 is a flowchart indicative of print processing 5 
by the print server in the second preferred embodi- 
ment; FIG. 17 is a flowchart indicative of a flow of 
processing by a first converting module in the sec- 
ond preferred embodiment; 

FIG. 18 is a flowchart indicative of a procedure of 10 
print recovery processing by a print recovery serv- 
ice; 

FIG. 19 is a functional block diagram illustrating 
another functional constitution of the print server in 
the second preferred embodiment; 15 
FIG. 20 is a flowchart indicative of print processing 
in the print server shown in FIG. 19; 
FIG. 21 is a schematic diagram illustrating a rela- 
tion failure reporting between client and print 
server; 20 
FIG. 22 is a schematic diagram illustrating a proce- 
dure of print recovery by use of a same printer; 
FIG. 23 is a schematic diagram illustrating a proce- 
dure of print recovery by use of an alternative 
printer; 25 
FIG. 24 is a diagram for describing a user interface 
for searching a printer adapted to necessary speci- 
fications or an alternative printer; 
FIG. 25 is a diagram illustrating a display example 
of a printer search result; 30 
FIG. 26 is a diagram illustrating a display example 
of print failure information to be sent to the user of a 
client or a system administrator at occurrence of 
print failure; 

FIG. 27 is a diagram illustrating a user interface for 35 
receiving a recovery instruction from the user; 
FIG. 28 is a diagram illustrating contents of failure 
information in the case where printer and print 
server are interconnected by a unidirectional inter- 
face; 40 
FIG. 29 is a diagram illustrating contents of failure 
information in the case where printer and print 
server are interconnected by a bidirectional inter- 
face; 

FIG. 30 is a diagram illustrating contents of informa- 45 
tion to be given as processing contents of failure 
recovery; 

FIG. 31 is a diagram illustrating an interface for 
accepting a print recovery condition from the user; 
FIG. 32 is a diagram illustrating a method of dis- so 
playing a candidate list of printers for reprinting; 
FIG. 33 is a diagram illustrating an example of a 
screen for displaying contents of a print job; and 
FIG. 34 is a diagram illustrating a system constitu- 
tion of a conventional printing system. 55 
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Best Mode for Carrying Out the Invention 

[0018] FIG. 1 is a diagram illustrating a constitution of 
a printing system to which the present invention is 
applied. The printing system comprises terminal 
devices 11, 12, and 13 that provide clients for generat- 
ing a document for example and requesting printing of 
the document (these terminal devices hereafter simply 
referred to as clients), plural printers 17, 18a, 18b, and 
19 to be shared by the clients 11, 12, and 13, print serv- 
ers 15 and 16 for controlling printing operations of these 
printers, a distributed print control server 14, and a net- 
work 10 such as LAN or WAN for interconnecting the 
above-mentioned components. The distributed print 
control server 14 collectively controls all print servers 
and printers on the network 10. The print servers 15 and 
16 are connected to spoolers 20 and 21 respectively in 
which document data is stored temporarily. 
[0019] Each printer may be connected to the system 
through a local bus of the print server as with the print- 
ers 18a, 18b, and 19, or connected directly to the net- 
work 10 as with the printer 17. Herein, the printers 18a, 
1 8b, and 1 9 that are connected directly to the print serv- 
ers are referred to as server direct-coupled printers and 
the printer 17 that is connected to the network is 
referred to as a network printer. Each printer is control- 
led by the print server 15 or 16. The print procedure 
itself of the printing system shown in FIG. 1 is not espe- 
cially different from that of the conventional printing sys- 
tem. 

[0020] For the clients 11,12, and 13, the print servers 

15 and 16, and the distributed print control server 14, 
information processing equipment such as personal 
computers and workstations are actually used. FIG. 2 is 
a block diagram illustrating an example of a constitution 
of information processing equipment for use as the cli- 
ent, the print server, and the distributed print control 
server. 

[0021] As shown, the information processing equip- 
ment for use in the present printing system comprises 
an MPU 200, a system bus 201, a ROM 210, a RAM 
211, a keyboard 221, a disk controller 231, a display 
controller 241, a network controller 250, and a printer 
adapter 260. These components are interconnected by 
the system bus 201 . 

[0022] The keyboard 221 is an input device having 
plural input keys, to which a mouse 222, a kind of a 
pointing device, is connected. The disk controller 331 is 
connected to a secondary storage device 232. The dis- 
play controller is connected to a display 242. The net- 
work controller 250 is connected to the network 10 for 
performing communication with other devices con- 
nected to the network 10. 

[0023] It should be noted that, if the information 
processing equipment shown in FIG. 2 is used as equip- 
ment that less frequently performs interactive input/out- 
put operations with the user like the print servers 15 and 

16 and the distributed print control server 14, the key- 
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board 221, the mouse 222, and the display 242 may be 
simplified into a user operation panel. Although this low- 
ers the man-machine interface capabilities, the cost 
may be saved. If the information processing equipment 
is used as the clients 1 1 through 13 and the distributed 5 
print control server and no local printer needs to be 
installed, the printer adapter 260 may be excluded from 
the constitution. 

[0024] FIG. 3 is a block diagram illustrating an exam- 
ple of a hardware constitution of the printers 17, 18a, 10 
18b, and 19. Each printer is composed of a printer con- 
troller 40 that controls printing according to an instruc- 
tion coming from the print server 15 or 16 and a printer 
engine 41 for actually printing a document onto a sheet 
of paper. The printer controller 40 and the printer engine 15 
41 communicate each other through an interface called 
a printer engine interface. 

[0025] The printer controller 40 is composed of an 
MPU bus 301, a server interface (hereafter referred to 
as a server l/F) 302, an MPU 303, a ROM memory 304, 20 
a secondary storage device 305, a user operator panel 
307, a sub MPU 306, a printer memory controller 309, 
and a RAM 310. 

[0026] The server l/F 302 is a controller for performing 
communication with the printer server, which is a higher 25 
level device, through an interface called a server inter- 
face. To be more specific, if, like the printers 18a, 18b, 
and 19, connection is made to the local bus of the print 
server, an interface such as SCSI (Small Computer 
System Interface), RS232C, RS422, GP-IB (General 30 
Purpose Interface Bus), or Centronix is used. If, like the 
printer 17, connection is made directly to the network 
10, an interface such as HDLC (High-Level Data Link- 
Control), Token-Ring, FDDI (Fiber Distributed Data 
Interface), or ISDN (Integrated Services Digital Net- 35 
work) is used. According to the type of the interface 
used, an appropriate hardware logic of the server l/F 
section 302 is installed. 

[0027] The ROM 304 stores a program (IPL) for initial- 
izing the printer controller 40 and a part of character 40 
fonts. The RAM 310 stores a control program, the rest of 
the character fonts, a page buffer control table, a printer 
control table, and other control tables. The RAM 310 is 
also used as a command buffer and a page buffer. The 
control program and the rest of the character fonts are 45 
downloaded from one of the print server by the above- 
mentioned IPL program and stored in the RAM 310. It 
should be noted that the control program and the rest of 
the character fonts may be stored in the ROM 304 
beforehand instead of being stored in the RAM 310. so 
Conversely, all character fonts may be stored in the 
RAM 310. 

[0028] The sub MPU 306 performs input/output 
processing with the user operation panel 307 and the 
printer engine 308 according to an instruction given by ss 
the MPU 303. If the printer is a shuttle printer, the sub 
MPU 306 receives a signal and the like indicative of a 
page start position from the printer engine 41. If the 



printer is a laser printer, the sub MPU 306 sends an 
inquiry or an instruction to the printer engine 41 or con- 
trols the procedure for reading the contents of the page 
buffer to the printer engine. 

[0029] The printer memory controller 309 controls the 
processing of reading the contents of the RAM 410 (nor- 
mally, the contents of the page buffer) and, if the RAM 
memory 310 is made of a DRAM, controls a DRAM 
memory refresh operation. The printer memory control- 
ler 309 has a DMA (Direct Memory Access) capability to 
execute the processing of reading data from the RAM 
410 not via the MPU 303. it should be noted that, if the 
printer is a shuttle printer, the contents of the page 
buffer are converted in format to be transferred to the 
printer engine 41 . If the printer is a laser printer, parallel- 
to-serial converted data is transferred to the printer 
engine 41. The printer memory controller 309 asserts 
an interrupt signal to the MPU 303 when one page of 
data has been read from the page buffer during print 
processing, thereby starting page buffer read end inter- 
rupt processing by the MPU 302. 

[0030] The following specifically describes preferred 
embodiments of the invention based on some exam- 
ples. 

[0031] FIG: 4 is a diagram illustrating a functional con- 
stitution of the client 11 in a first preferred embodiment. 
In what follows, the description is made by use of the cli- 
ent 1 1 , but the other clients have also the similar capa- 
bilities. It should be noted that, in the first preferred 
embodiment to be described below, an example in 
which the distributed print control server 14 is not used 
will be described. 

[0032] The client 1 1 has an application program 400, 
a setup tool 410, a print manager 420, a graphics proc- 
essor 401, a standard document file queue 402, a gen- 
eral printer logical driver 403, a job transfer service 
library 430, and a troubleshooting service 440. 
[0033] The application program 400 includes a word- 
processor, a spreadsheet program, and a graphics pro- 
gram for example, generating a document, graphics, 
and the like (hereafter simply referred to as a document) 
and instructing printing of the generated document. The 
setup tool 410 has an install section 41 1 for performing 
program installation and uninstallation and registration 
and deletion of various services and an environment 
setting section 412 for setting a network and various 
parameters. 

[0034] The application program 400 requests, by API 
(Application Program Interface) called Gl (Graphical 
Interface), the graphics processor 401 for printing. The 
graphics processor 401 sequentially receives the docu- 
ment data generated by the application program in the 
Gl interface, converts the received document data into a 
format called type-1 standard document file (hereafter 
referred to as fos_1 , where fos stands for file of standard 
format for devices), and sequentially stores the result 
into the standard document file queue 402. The stand- 
ard document file format denotes a unified standard file 
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format independent of printer type. The standard docu- 
ment file has a feature of facilitating job processing 
(printer troubleshooting processing including page 
extraction, job display and edit, job assortment and dis- 
tribution, automatic assortment, division and parallel 
printing, interrupt printing, and so on to be described 
later) on a page basis. Details will be described later. 
[0035] The print manager 420 is GUI (Graphical User 
Interface) for the user or a system administrator to per- 
form various control operations on the printer, print 
server and print jobs. To be more specific, the print man- 
ager has a printer add/delete section 421 for adding a 
printer to the present printing system and deleting a 
printer, a printer control section 422 for controlling the 
added printer, a printer information section 423 for 
obtaining information about the added printer, a print job 
controller 424 for controlling a print job, and a spooler 
controller 425 for controlling a spooler. 
[0036] The general printer logical driver 403 is a func- 
tional element that receives a type-1 standard docu- 
ment file, generates a PDL document corresponding to 
each printer, and sends the generated PDL document 
to a printer physical driver. As shown in FIG. 6, in the cli- 
ent 1 1 , the general printer logical driver 403 sends to 
the graphics processor 401 (as indicated by dotted line 
in the figure) printer physical information such as paper 
top/bottom and left/right margins, specifications of 
printer-installed fonts, and printer device information to 
be described later for example as the physical informa- 
tion of the printer to be actually used. Using the received 
printer physical information, the graphics processor 401 
generates a type-1 standard document file. 
[0037] The job transfer service library 430 provides 
capabilities for each processing in the client to access 
each standard document in the standard document file 
queue on the print server to be described later. To be 
more specific, this library provides a job transmitting 
capability 431 , a job request and receive capability 432, 
an edited job transmitting capability 433, and a job 
search request capability 434. In response to each 
request from the client through job transfer service 
library 430, the job transfer service to be described later 
on the print server executes actual access service to 
each standard document in the standard document file 
queue. 

[0038] It should be noted that a job denotes one unit 
of document that the application program 400 has 
requested the print service for printing. In the present 
embodiment, the standard document file is a particular 
representation of a job. The present embodiment uses 
two types of standard document files, namely a type-1 
standard document file which is generated by the 
graphic processor 401 and a type-2 standard document 
file (fos_2) which is stored by the job transmitting capa- 
bility 433 into the standard document file queue in the 
print server. For example, in a type-1 standard docu- 
ment file, each page of a print job is represented in a dif- 
ferent file to facilitate the processing of the graphics 



processor. In a type-2 standard document file, an entire 
job is represented in one file to facilitate access to the 
standard document file queue. The job transmitting 
capability 431 has a converting capability 437 for con- 
verting a type-1 standard document file read from the 
standard document file queue 402 into a type-2 stand- 
ard document file. 

[0039] The troubleshooting service capability 440 is a 
GUI portion for the user or system administrator to per- 
form, in the client 11, troubleshooting on a printer, a 
print server, or a print job. A term "service" used in this 
capability is used because the spooler capability exten- 
sion service capability on the print server to be 
described later uses this troubleshooting service capa- 
bility 440 when the print server has detected various 
failures, thereby requesting the user to take actions for 
troubleshooting. The troubleshooting service 440 com- 
municates with the spooler capability extension service 
on the print server via a spooler extension service pro- 
tocol 405. 

[0040] The troubleshooting service capability 440 has 
a failure notifying section 441 and a print recovery sec- 
tion 442. The failure notifying section 441 receives a fail- 
ure report from the spooler capability extension service 
in the print server and displays the contents of the fail- 
ure report on a monitor, notifying the user thereof. The 
print recovery section 442 performs such processing as 
displaying the state of the printer that failed, reprinting, 
test printing, and print job cancellation. In reprint 
processing, the user can specify which printer is to be 
used for reprinting, the printer that failed or an alterna- 
tive printer. Test printing is a capability of performing a 
trial printing operation before reprinting. Print job can- 
cellation is a capability of deleting the failed job from the 
print server, thereby canceling the failed print job. 
[0041] It should be noted that, referring to FIG. 4, a 
division and parallel printing capability 426, an interrupt 
printing capability 427, and a configuration control capa- 
bility 428 of the print manager 420 and a configuration 
control capability 443 of the troubleshooting service 
440, a job display and edit capability 407, a job assort- 
ment and distribution capability 408, and a configuration 
control protocol 406 are used in other embodiments and 
therefore are not especially used in the embodiment 
described hereinafter. 

[0042] FIG. 5 is a diagram illustrating a functional con- 
stitution of the print server 15 in the first preferred 
embodiment. The following description is made by use 
of the print server 15 for the sake of description 
although the other print server has the same capabili- 
ties. 

[0043] The print server 1 5 has an application program 
500, a graphics processor 501, a job transfer service 
510, a spooler 51, a standard document file queue 502, 
a spooler 52, a first converting section 503, a second 
converting section 504, a general printer logical driver 
505, a spooler 53, a printer control filter 520, a network 
printer control filter 530, a printer physical driver 506, a 
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network printer control driver 507, a communication pro- 
tocol 508, a spooler capability extension service 540, a 
print job pool 54, a print job pool control library 509, and 
a job transfer service library 562. 

[0044] The application program 500 and the graphics 5 
processor 501 have the same capabilities as those of 
the application program 400 and the graphics processor 
401 in the client 11. The application program 500 and 
the graphics processor 501 give a print instruction to the 
print server capability in the computer on which they are 10 
installed. The print instruction to be given by an applica- 
tion program installed on the same computer is referred 
to as a local printing operation. On the other hand, a 
print instruction to be given by an application program 
installed on another computer connected via network to 
the print server 15 is referred to as a remote printing 
operation. 

[0045] The job transfer service 51 0 provides an actual 
access service in response to an access request from 
the job transfer service library 430 in the client to the 
standard document file queue 502. To be more specific, 
in response to the requests for the job transmission, job 
request and reception, job transmission after job edit- 
ing, and job search request from the job transfer service 
library 430 of the client, the job transfer service exe- 
cutes job receive and register processing 511, 
requested job search and transmission 512, edited job 
receive and update 513, and job search execution 514. 
[0046] The spooler 51 executes input to/output from 
the standard document file queue 502 for the graphics 
processor 501, the job transfer service 510, and the 
print manager 420 in the client. Communication 
between the print manager 420 and the spooler 51 may 
be performed directly or via a relay capability section 
(not shown) in the client. 

[0047] The standard document file queue 502 is a 
queue for job storage arranged in a portion before 
printer output in the print server, sequentially storing all 
print jobs issued by both the client and the print server 
in the order in which print requests occurred. 
[0048] The spooler 52 sequentially reads jobs from 
the standard document file queue 502 and sends these 
jobs to the first converting section 503. If the format of 
an inputted job is type-1 standard document file (fos_1), 
the first converting section 503 converts the inputted 
type-1 standard document file into a type-2 standard 
document file by the converting capability and enters 
the resultant file into the standard document file queue 

502 again. If the type of an inputted job is type-2 stand- 
ard document file (fos_2), the first converting section 

503 outputs the same to the second converting section 
504. 

[0049] The second converting section 504 converts 
the received print job of type-2 standard document file 
into a type-1 standard document file and sends the 
resultant file to the general printer logical driver 505. 
The general printer logical driver 505 converts the 
received type-1 standard document file into the PDL for- 



mat of the output printer and outputs the resultant file to 
the spooler 53. 

[0050] If the output printer is the printer coupled with 
a server directly, the spooler 53 sends the received doc- 
ument of PDL format to the printer control filter 520, 
printing the document on the printer via the printer phys- 
ical driver 506. If the output printer is a network printer, 
the spooler 53 sends the received document of PDL for- 
mat to the network printer control filter 530, printing the 
document on the network printer via the network printer 
control driver 507 and the communication protocol 508. 
[0051] The printer physical driver 506 is a device 
driver for performing input to/output from with the printer 
coupled with a server directly. By use of this capability, 
the printer physical driver sets such various parameters 
to the printer as single-side/bode-side print mode, dot 
density, paper size, paper supply section, and paper 
eject section, and performs such operations as output- 
ting a PDL-format document to the printer and reading a 
printer state (such as a failure state). The network 
printer control driver 507 provides the same capabilities 
as those of the printer physical driver 506 to the network 
printer. 

[0052] The printer control filter 520 has an input/out- 
put section 521 for performing driver open, close, write, 
and read operations on the printer physical driver 506, a 
printer controller 522 for controlling the printer by use of 
the input/output section 521, a failure detect and report 
section 523 for performing detection and report of a fail- 
ure by use of the input/output section 521 . The network 
printer control filter 530 provides the same capabilities 
as those of the printer control filter 520 to the network 
printer. It should be noted that the capabilities of the 
printer control filter 520 and the network printer control 
filter 530 may be installed in another functional portion 
of the print server, thereby removing the printer control 
filter 520 and the network printer control filter 530 from 
the present embodiment. 

[0053] The communication protocol 508 provides 
capabilities of controlling communication protocols such 
as TCP/IP and SPX/IPX. The network printer control 
driver 530 controls the communication protocol 507 to 
execute communication with the network printer. 
[0054] The spooler capability extension service 540 
provides an extended capability to the basic capability 
of print job control in the print server 1 1 . Hence, the 
spooler capability extension service 540 has a failure 
report section 541 for reporting a detected failure to the 
troubleshooting service 440 in the client, a print recov- 
ery service section 542 for recovering the printing of a 
print job at occurrence of printer failure, and a filter con- 
troller 543 for extending the spooler capability through 
control by the printer control filter 520. 
[0055] Next, the print job pool 54 and the print job pool 
control library 509 will be described. The processing 
subsequent to the first converting section 503 is exe- 
cuted by converting a print job into a PDL format differ- 
ent from the standard document file format. A file of PDL 
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format depends on the type of a printer, therefore, it is 
difficult to perform reprocessing on a page basis which 
is performed in recovery from failure. The print job pool 
54 is used as a job storage for storing a print job in 
standard document file format that facilitates reprocess- 
ing. 

[0056] The print job pool control library 509 provides 
an interface library for generating and deleting the print 
job pool 54 and adding, taking out, and deleting jobs for 
the print job pool 54. The print job pool 54 corresponds 
to the standard document file queue 502 one to one and 
is generated by the printer add/delete capability 421 in 
the print manager 420 at adding the printer to the print- 
ing system. At deletion of a printer from the printing sys- 
tem, the print job pool is deleted by the printer 
add/delete capability 421. The print jobs stored in the 
print job pool 54 correspond to the print jobs in the 
standard document file queue one to one. The first con- 
verting section 503 stores a print job taken out of the 
standard document file queue 502 into the print job pool 
54 by use of the print job pool control library 509. Each 
print job is held in the print job pool in the format of type- 
2 standard document file. It should be noted that retain- 
ing each print job held in the standard document file 
queue 502 until the entire process of printing properly 
ends, even after the end of output to the printer allows 
the same printer troubleshooting capability as men- 
tioned above to be realized without providing the print 
job pool control library 509. 

[0057] The job transfer service library 562 is equiva- 
lent to the job transfer service library 430 of the client 
and therefore has the same capabilities as those of the 
job transfer service library 430. 

[0058] It should be noted that, referring to FIG. 5, a 
division and parallel print executing section 544 and an 
interrupt print executing section 542 of the spooler 
capability extension service 540, a configuration control 
agent 550, a configuration control protocol 552, and an 
automatic assortment executing section 560 are used in 
another embodiment and therefore not used in the 
embodiment described here. 

[0059] FIG. 6 is a diagram illustrating a data structure 
of a print job. Each print job is composed of a control file 
600 for describing control information and a data file 
620 for describing print contents. The control file 600 
and the data file 620 have names such as 
"¥spool¥printer a¥cf0001 w and w ¥spooi¥printer 
a¥df0001" for example, where "printer a" indicates the 
name of printer and "¥spool¥printer a" indicates the 
standard document file queue for the printer a named 
•^spoo^printer a " "¥spool¥printer a¥cf0001" denotes 
the first control file numbered 0001 in this standard doc- 
ument file queue. "¥spool¥printer a¥df0001" denotes 
the first data file numbered 0001 in the standard docu- 
ment file queue "¥spool¥printer a." It should be noted 
that "0001" is equivalent to job ID. 
[0060] The control file 600 describes, as job attribute 
information, a job ID 601 (equivalent to the above-men- 



tioned "0001 M ) indicative of a serial number of a job, a 
job ID 602 for print job pool indicative of the job number 
of a corresponding print job in the print job pool, a 
printer name 603 indicative ' of the printer on which the 

5 job is printed, a host name 604 of the computer that 
issued this print job, a user name 605 indicative of the 
user who issued this print job, a job name 606 available 
when referred by the print manager, a destination of 
notification 607 of printer failure information about this 

10 print job, a data format 607 (one of type-1 standard doc- 
ument file fos_1, type-2 standard document file fos_2, 
device-associated document file fed, or page descrip- 
tion language PDL) of a data file constituting the print 
job, a general printer logical driver name 609 for a 

is printer to be identified by the printer name 603, device 
information 610 for describing information associated 
with a printer device, a print job state 61 1 for describing 
various states (also including a display state) of the print 
job, a job priority 612 between plural print queues, a job 

20 sequence 613 in each print queue, a total number of 
pages 614 of the print job, a job registration time 61 5, a 
print elapsed time 616 after registration, the number of 
printed pages 617, and a corresponding data file name 
618. In the data file name 618, a data file name such as 

2s above-mentioned "¥spool¥printer a¥df0001 M is entered. 
[0061] The information held in the print job pool 54 is 
composed of control file information corresponding to 
the control file 600 and data file information correspond- 
ing to the data file 620. For example, if the print job is 

30 constituted by the control file "¥spool¥printer a¥cf0001 M 
and the data file "¥spool¥printer a¥df0001", the print job 
pool 54 holds the control file information having file 
name "¥jobpool¥printer a¥cf0001" and data file informa- 
tion having file name "¥jobpool¥printer a¥d f0001'\ The 

35 control file information includes a sequence of informa- 
tion from the job ID 601 held in the control file 600 to the 
number of printed pages 617. 

[0062] As shown in FIG. 7, the device information 610 
is composed of a printer device name 701 to be used by 

ao print jobs (composed of a manufacturer name, a printer 
model number, and so on), a print direction 702 distin- 
guishing between portrait and landscape, a paper size 
703 indicative of the size of paper used, an enlarge- 
ment/reduction ratio 704 indicative of ratio of enlarge- 

45 ment and reduction, a print count 705 indicative of the 
number of prints to be printed in this print job, a color 
print specification 706 indicative of the color print speci- 
fication of this print job, a single-side/both-side print 707 
indicative whether this print job is to print single-side or 

so both-side, a dot density 708 indicative of a dot density 
requested in this print job, a reprint start page 709, and 
a reprint end page 710. The reprint start page 709 
includes (a) a print start page in the case where reprint- 
ing is performed by use of the failed printer or an alter- 

55 native printer when a failure occurred, (b) a print start 
page in the case where reprinting is performed after 
normal end of the print job, and (c) a print start page in 
the case where the print job is moved to the print queue 
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for another printer before starting printing. 
[0063] FIG. 8 is a diagram illustrating a data structure 
of a type-2 standard document file providing the data file 
620. A type-1 standard document file may also be 
described in the same concept. As shown, the data file 
620, namely a standard document file, is composed of 
header information 801 associated with this file in its 
entirety, document attribute information 802, page data 
803-1 (page 1), 803-i (i-th page), and 803-n (last page) 
constituting the file, document additional information 
804 and 805 about the entire document, and a job end 
record 806. 

[0064] The header information 801 is written with a 
name of print server software for this printing system, a 
print job name, and a page printable area (in unit of 0.01 
mm for example) as this print job in its entirety. The doc- 
ument attribute information 802 is an area in which the 
document attributes shown in the job ID 601 through 
617 indicative of the number of printed pages of the 
control file 600 shown in FIG. 6. The job end record 806 
is a record for explicitly indicating the end of the print job 
according to this data file. 

[0065] FIG. 9 is a diagram illustrating a constitution of 
the page data 803-i of i-th page. As shown, the page 
data 803-i includes page header information 901 asso- 
ciated with this page, page attribute information 902, 
page contents data 903, a first edit record 904-1, a sec- 
ond edit record 904-2, nth edit record 904-n, and a page 
end record 905. 

[0066] The page header intonation 901 is written with 
a name of print server software for this printing system, 
a print job name, a serial number of this page, and a 
paper printable area (in unit of 0.01 mm for example) of 
this page. 

[0067] The page attribute information 902 is an area 
in which the page attribute information for this page is 
written, the page attributes including the printer device 
attributes such as the printer device name 701 through 
the print end page 710 given as the device information 
610 shown in FIG. 7. 

[0068] Each edit record 904 is used when the job dis- 
play and edit section 407 reads a standard document 
file, which is a print job, from the standard document file 
queue 502 in the print server for performing an editing 
operation. In this editing operation, when the user writes 
a memo, attaches a marker, and enters a bookmark for 
example, the information associated therewith is 
sequentially written to the edit record 904. A result of 
this editing operation is sent to the print server by use of 
the edited job transmitting capability 433 for example. 
[0069] The page end record 907 is a record for explic- 
itly indicates a page break between the pieces of page 
data 803 (803-1, 803-i, to 803-n). Use of the page end 
record 907 allows the above-mentioned page extraction 
and each of such processing operations to be described 
later as division and parallel printing, interrupt printing, 
job display and editing, job assortment and distribution, 
and automatic assortment to detect page breaks in a 



job without analyzing the page contents data 903. 
[0070] FIG. 10 shows a structure of the page contents 
data 903. As shown, the page contents data 903 is com- 
posed of a drawing attribute parameter setting section 

5 and a drawing contents setting section. The drawing 
attribute parameter setting section sets the values of 
various drawing attributes parameters at each page 
head. The drawing contents setting section specifies 
drawing contents such as characters, line graphics, sur- 

w face graphics, and images in each page. 

[0071] To be more specific, the drawing attribute 
parameter setting section includes a character drawing 
parameter setting command 1001 for setting font type 
and size for example, a line drawing parameter setting 

is command 1002 for setting line type and thickness for 
example, a filling parameter setting command 1003 for 
selecting a fill pattern for example, an image drawing 
parameter setting command 1004 for setting an image 
drawing parameter such as color information for exam- 

20 pie, a color palette information setting command 1005 
for setting color palette information for example, and a 
background mode setting command 1006 for setting 
transparent/non-transparent for example. 
[0072] The drawing contents setting section, to be 

25 more specific, includes a character drawing parameter 
setting command 1010, a character string drawing com- 
mand 101 1 , a line drawing parameter setting command 
1020, a straight line drawing command 1021, a filling 
parameter setting command 1030, a quadrangle draw- 

30 ing command 1031 , a character drawing parameter set- 
ting command 1040, a character string drawing 
command 1041, an image drawing parameter setting 
command 1050, an image drawing command 1051, a 
character drawing parameter setting command 1060, 

35 and a character string drawing command 1061 and so 
forth. 

[0073] It should be noted that, if any one of the follow- 
ing constitutions is used for the page contents data 903, 
the same can also realized: 

40 

(1) The drawing attribute parameter setting section 
at each page head is removed for providing a reset 
command to initialize all drawing attribute parame- 
ters. 

45 (2) The drawing attribute parameter setting section 
at each page head is removed. Instead, a pair of 
commands for drawing attribute parameter setting 
are always entered in the drawing contents setting 
section before each drawing command. 

so (3) All drawing attribute parameter setting com- 
mands are removed from character, line, and sur- 
face drawing operations. Every time a drawing 
contents setting command is used, a drawing 
attribute parameter is specified as its input argu- 

55 ment. 

[0074] FIG. 1 1 is a flowchart indicative of a flow of 
print processing in the print server. Here, a document 
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generated by the application program 400 in the client 
1 1 and a document generated by the application pro- 
gram 500 in the print server 15 are added to the print 
server 15 as print jobs to be printed. 
[0075] First, the print server adds the print jobs to the 
standard document file queue 502 (step 1101). Here, 
the document generated by the application program 400 
of the client 11 is registered as a type-2 standard docu- 
ment file and the document generated by the applica- 
tion program 500 of the print server 15 is registered as 
a type-1 standard document file. 
[0076] Each print job in the standard document file 
queue 502 is read by the spooler 53 to be outputted to 
the first converting section 503 (step 1 102). 
[0077] The first converting section 503 sequentially 
processes the inputted print jobs (step 1103). The first 
converting section 503 determines the document format 
of each print job as shown in FIG. 12 (step 1201). 
[0078] If the document type is found type-2 standard 
document format, the first converting section 503 stores 
the print job into the print job pool 54. At this moment, 
the capability of the print job pool control library 509 is 
used (step 1202). Next, the print job is outputted to the 
second converting section 504 (step 1203). 
[0079] On the other hand, if the document format is 
found type-1 standard document format, the first con- 
verting section 503 converts the type of print job from 
type-1 standard document file format into type-2 stand- 
ard document file format (step 1204). Then, the result- 
ant print job of type-2 standard document file format is 
reentered in the standard document file queue 502 
(step 1205). 

[0080] Referring to FIG. 11 again, in step 1104, the 
second converting section 504 converts the type of print 
job from type-2 standard document file format to type-1 
standard document file format and outputs the resultant 
print job to the general printer logical driver 505. 
[0081] The general printer logical driver 505 converts 
the format of the received print job into the PDL format, 
which is print instruction contents corresponding to 
each printer to be actually used for printing and outputs 
the resultant print job to the printer control filter 520 or 
the network printer control filter 530 (step 1 105). 
[0082] The printer control filter 520 or the network 
printer control filter 530 outputs the print job to the 
printer through the printer physical driver 506 or the net- 
work printer control driver 507 (step 1 1 06). 
[0083] Then, the printer control filter 520 or the net- 
work printer control filter 530 receives a print result of 
the print job from the printer driver and determines 
whether the result is normal or not (step 1 107). 
[0084] If the print result is found normal, the print job 
is deleted (step 1 108). To be more specific, the print job 
is deleted from the print job pool 54 by making use of 
the capability of the print job pool control library 509. 
[0085] If the print result is found abnormal, a printer 
detailed state including a detailed failure state of the 
printer is detected (step 1109). Next, the job state is 



updated based on the printer detailed state (step 1110). 
In the present embodiment, the following job states are 
provided: "pending", "error", "in deletion", "in spool", "in 
printing", "off-line", "out of paper", "print completed", "in 

5 editing", "in moving", "in recovering" and "waiting for 
printing." "In pending" denotes a state in which the cur- 
rent job is not processed in order when its turn of 
processing in the standard document file queue 502 
comes but a next print job is processed. When the cur- 

10 rent job is taken out of the "pending" state by the 
instruction of user or the system administrator, that job 
is again put in the state to be processed. The "pending" 
state is provided for executing such processing as job 
display and edit, job assortment and distribution, and 

15 automatic job assortment in another embodiment to be 
described later. After completion of each of these 
processing operations, the print job is taken out of the 
"pending" state. "Error" denotes occurrence of failure 
during printing of the current print job. "In deletion" 

20 denotes that the current job is being deleted from the 
standard document file queue. "In spooling" denotes the 
current job is being added to the standard document file 
queue. "In printing" denotes that the current job is being 
printed on the printer. "Off-line" denotes that the current 

25 job has been sent to the printer but the printer is in 
offline state. "Out of paper" denotes that the current 
print job has been sent to the printer but the printer is 
out of paper. "Print completed" denotes that the current 
print job has been sent to the printer and fully printed. 

30 "In editing" denotes that the current print job in the 
standard document file queue 502 is being processed 
by the job display and edit capability 407, the job assort- 
ment and distribution capability 408, or the job auto- 
matic assortment and executing section 560 (the 

35 processing by these capabilities will be described later 
with reference to another embodiment). "In moving" 
denotes that the current print job in the standard docu- 
ment file queue is being moved to a standard document 
file queue corresponding to another printer. "In recover- 

40 ing" denotes that the current print job in the standard 
document file queue 502 is being recovered from the 
printer failed state and is being reprinted. "Waiting for 
printing" denotes that the current print job has already 
been added to the standard document file queue 502 

45 and is waiting for processing. 

[0086] After the job state is updated in step 1110, the 
failure is reported to the client by use of the failure report 
capability 541 of the spooler capability extension serv- 
ice 540 and print recovery by use of the print recovery 

so service 542 is executed. In the print recovery process- 
ing, the printer that failed or an alternative printer is 
used for reprinting (step 1112). 

[0087] FIG. 1 3 is a flowchart indicative of a processing 
procedure of the print recovery service 542 of the 
55 spooler capability extension service 540. 

[0088] The print recovery service 542, if an abnormal 
print state (the "error" print job state) occurs in the print 
processing of the print server, is put in the state waiting 
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for a print recovery instruction from the user or the sys- 
tem administrator (step 1301). It should be noted that 
the print recovery instruction is issued from the print 
recovery 442 in the client to the print recovery service 
542. 

[0089] Receiving the print recovery instruction from 
the client, the print recovery service 542 determines 
whether the print recovery is to be made on the printer 
that failed or an alternative printer (step 1 302). 
[0090] In the former case, the print job stored in the 
print job pool 54 is taken out (step 1303). At this time, 
based on the job ID of the failed print job, the print job 
pool is searched for a corresponding print job to that job 
ID. Then, the corresponding print job is taken out of the 
print job pool and manipulated into a print job consisting 
only of the pages subsequent to the reprint start page 
(step 1304). This manipulating processing is called 
page extraction. After the page extraction, this print job 
is outputted to the second converting section 504 (step 
1305). 

[0091] In print recovery using an alternative printer, 
the print recover service 542 first takes out the print job 
stored in the print job pool 54 (step 1306). The print job 
is taken out by searching the print job pool for a corre- 
sponding print job based on the job ID of the failed print 
job. Next, page extraction is performed on the job thus 
taken out to convert the same into a print job consisting 
only of the pages subsequent to the reprint start page 
(step 1307). The resultant print job is outputted to the 
standard document file queue for the alternative printer 
(step 1308). The standard document file queue for the 
alternative printer is not always found on the same com- 
puter on which the print server performing the process- 
ing is installed. Therefore, this standard document file 
queue may be installed on a print server on another 
computer. 

[0092] Thus, the print recovery from the failed page by 
use of the printer that failed and the print recovery by 
use of an alternative printer can be realized by the print- 
ing in an open environment. In addition, because printer 
troubleshooting is performed based on an integrated 
standard document file rather than depending on vari- 
ous PDL types, the page extraction processing conven- 
tionally prepared for various PDL types may only be 
prepared for the standard document file formats. As a 
result, this reduces the number of processes necessary 
for developing the page extraction processing. Further, 
conventionally, the alternative printer must be of the 
same type as the printer that failed or at least support 
the same PDL, limiting the scope of available alternative 
printers. However, in the above-mentioned embodi- 
ment, any printer of a type different from that of the 
printer that foiled and that supports only another PDL 
can be used as an alternative printer. This significantly 
widens the application range of the failure recovery by 
use of an alternative printer. 

[0093] When moving the print job from a printer that 
failed (hereafter referred to as a printer 1) to an alterna- 



tive printer (hereafter referred to as a printer 2), atten- 
tion should be given to the following point. Namely, a 
portion common to the printer 1 and the printer 2 must 
be used for a printer physical printable area for printing. 

5 This is to prevent a print result from being dropped by 
the alternative printing by the printer 2 if the physical 
printable area of the printer 2 is smaller than that of the 
printer 1. To support the user in this point, a configura- 
tion control capability is used to control the physical 

70 printable areas of the printers as a part of the print spec- 
ifications of the printers as will be described in detail. 
[0094] It should be noted that, in the present embodi- 
ment, two types of standard document files are pro- 
vided, type-1 and type-2. These types may be 

is integrated into either of the types. In this case, the con- 
verting capability 437 in the job transmitting capability 
431, the first converting section 503, and the second 
converting section 504 may be omitted from the consti- 
tution, thereby enhancing the processing speed. 

20 [0095] FIG. 14 is a diagram illustrating a functional 
constitution of a client in a second preferred embodi- 
ment of the present invention. Referring to FIG. 14, 
functional components similar to those previously 
described with the client shown in FIG. 4 are denoted by 

25 the same reference numerals. The following describes 
mainly the components different from those of the client 
shown in FIG. 4. It should be noted that the second 
embodiment does not use the distributed print control 
server 14 shown in FIG. 1 either. 

30 [0096] The functional constitution of the client shown 
in FIG. 14 differs from that of the client shown in FIG. 4 
in that the toner has a printer logical driver generating 
standard document instead of the standard document 
file queue 402. This difference makes a graphics proc- 

35 essor 1401, a general printer logical driver 1403, and a 
job transmitting capability 1431 of a job transfer service 
library 1430 function somewhat differently from the cor- 
responding capabilities shown in FIG. 4. 
[0097] The graphics processor 1401 sequentially 

40 receives documents of Gl interface generated by the 
application program 400, converts the received docu- 
ments into the API called Dl (Device Interface), and 
sequentially inputs the converted documents into the 
standard document generating printer logical driver 

45 1402. 

[0098] The standard document generating printer log- 
ical driver 1402 converts the contents of each document 
received from the graphics processor 1401 through the 
Dl interface into the document of standard document file 

so format (hereafter sometimes simply referred to as fos) 
and stores the converted document into the standard 
document file queue 502 in the print server by use of the 
job transmitting capability 1431 of the job transfer serv- 
ice library 1430. Like the first embodiment, standard 

55 document file format denotes an integrated standard 
format independent of printer type. It should be noted 
that the format of standard document file used here is in 
conformity with the type-2 standard document file for- 
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mat described before. 

[0099] The general printer logical driver 1403 is a 
functional element that generates a PDL document cor- 
responding to each printer from the contents of the doc- 
ument written in Dl interface and sends the generated 
document to the printer physical driver. The general 
printer logic driver 1403 provides, to the graphics proc- 
essor 1401 , the physical information about the printer to 
be actually used for printing, for example, top/bottom 
and left/right margins, the specifications of installed 
fonts, and the printer device information equivalent to 
that shown in FIG. 9 (equivalent to the print device infor- 
mation described with reference to FIG. 9). By use of 
these pieces of physical information, the graphics proc- 
essor 1401 generates a document of Dl interface from 
the document received from the application program 
400. 

[0100] The job transfer service library 1430 differs 
from the job transfer service library 430 shown in FIG. 4 
in that the job transmitting capability 1431 does not have 
the format converting capability of the standard docu- 
ment (the converting capability 437 in FIG. 4). In the 
other points, the job~transfer service library 1430 has 
the same capabilities as those of the job transfer service 
library 430 of FIG. 4. 

[0101] It should be noted that, of these functional ele- 
ments shown in FIG. 14, the division and parallel print- 
ing capability 426, the interrupt printing capability 427, 
and the configuration control capability 428 in the print 
manager 420, the configuration control capability 443 in 
the troubleshooting service 440, the job display and edit 
capability 407, the job assortment and distribution capa- 
bility 408, and the configuration control protocol 406 are 
not especially used in the present embodiment. 
[0102] FIG. 15 is a diagram illustrating a functional 
constitution of the print server in the second embodi- 
ment. With reference to FIG. 15, functional components 
similar to those previously described with the print 
server shown in FIG. 5 are denoted by the same refer- 
ence numerals. The following describes mainly portions 
different from the functional constitution of the print 
server shown in FIG. 5. 

[0103] The present embodiment uses, for the format 
of a print job in the print server, a document file format 
partially different from the format of the print server 
shown in FIG. 5 as will be described later. This differ- 
ence makes the graphics processor 1501, a first con- 
verting section 1503, a second converting section 1504, 
and a general printer logical driver 1505 have capabili- 
ties different from those of the corresponding functional 
components shown in FIG. 5. Besides, the above-men- 
tioned difference also provides new capabilities such as 
a standard document generating printer logical driver 
1510, a device corresponding document queue 1520, a 
spooler 57, and an automatic print job deleting service 
1530. The job transfer service library 562 is equivalent 
to the job transfer service library 1430 of the client. 
[0104] The graphics processor 1501 in the present 



embodiment converts the contents of the document 
received from the application program 500 through the 
Gl interface into a document not of standard document 
file format but of device corresponding document file 

5 format (hereafter referred to also as fed (file corre- 
sponding to device)) and stores the converted docu- 
ment into the standard document file queue 502. The 
fed is a document file format written depending on 
printer type, in which page break is explicitly indicated 

10 but reprocessing on a page basis is difficult. 

[01 05] The first converting section 1 503 performs the 
following processing according to the format of an input- 
ted print job. First, if the format of the inputted print job 
is standard document file format, the first converting 

15 section 1503 converts the print job into fed and stores 
the converted print job into the device corresponding 
document queue 1520. At this time, the first converting 
section 1 503 stores the print job into the print job pool 
54 in standard document file format by use of the print 

20 job pool control library 509. On the other hand, if the for- 
mat of the inputted print job is the device corresponding 
document file format, the first converting section 1503 
converts the print job into a document representation of 
Dl interface and outputs the converted print job to the 

25 standard document generating printer logical driver 
1510. 

[01 06] The standard document generating printer log- 
ical driver 1510 converts the contents of document of Dl 
interface inputted into a document of Gl interface. The 

30 document converted into Gl interface is further con- 
verted into standard document file format to be output- 
ted to the standard document file queue 502. The 
conversion from Gl interface to standard document file 
format is performed by the job transmitting capability of 

35 the job transfer service library 562. Consequently, the 
print job locally generated by the application program 
500 can be stored into the standard document file 
queue 502 in the format of standard document file. 
[0107] The spooler 57 sequentially takes out the print 

40 jobs of device corresponding document file format from 
the device corresponding document queue 1520 and 
outputs these print jobs to the second converting sec- 
tion 1504. 

[0108] The second converting section 1504 converts 
45 each received print job into a document representation 
of Dl interface and outputs the result to the general 
printer logical driver 1505. The general printer logical 
driver 1505 converts the document of Dl interface into 
the PDL format corresponding to the output printer and 
so outputs the result to the spooler 53. 

[0109] In the present printing system, the print jobs in 
the device corresponding document queue 1520 are not 
deleted even after being printed; these print jobs are 
stored for a certain time set by the system administrator. 
55 The stored print jobs are deleted by the automatic print 
job deleting service 1530. The automatic print job delet- 
ing service 1530 is started periodically to delete those 
print jobs which have exceeded a preset storage time 
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starting from the normal end of printing stored in the 
device corresponding document queue. If a failure 
occurred on the printer, the storage time is made longer 
by the duration of the failure. If a print job in the print job 
pool 54 corresponding to a job in the device corre- 5 
sponding document queue 1520 is not found, that print 
job in the print job pool is deleted. Likewise, if a print job 
corresponding to a printed job stored in the device cor- 
responding document queue 1520 is not contained in 
the print job pool, that print job is deleted. 10 
[0110] Referring to FIG. 15, a division and parallel 
print executing section 544 and an interrupt print exe- 
cuting section 542 in a spooler capability extension 
service 540, a configuration control agent 550, a config- 
uration control protocol 552, and an automatic assort- 
ment executing section 560 are not especially used in 
the second embodiment. 

[01 1 1] The data structure of each print job in the sec- 
ond embodiment is generally the same as that 
described with the first embodiment with reference to 
FIGS. 6 through 10. However, the value set to the data 
format 608 of the control file 600 is changed according 
to the format of the data file. The contents of the control 
file 600 are basically the same when being stored in the 
standard document file queue 502 and in the device 
corresponding document queue 1520. The contents of 
the data file 620 are different from each other when 
stored in the standard document file queue 502 or in the 
device corresponding document queue 1520. To be 
more specific, the page contents data 903 is different. 
For example, the page contents data of a data file 
stored in the standard document file queue 502 is of 
standard document file format for both local printing and 
remote printing after the conversion by the standard 
document generating printer logical driver, on the other 
hand, the page contents data of a data file stored in the 
device corresponding document queue 1520 is of 
device corresponding document file format. 
[0112] FIG. 16 is a flowchart indicative of print 
processing by the print server of the second embodi- 
ment. 

[0113] First, the print server adds a print job to the 
standard document file queue 502 (step 1601). Here, 
the document generated by the application program 400 
in the client is added as a standard document file. The 
document generated by the application program 500 in 
the print server is added as a device corresponding doc- 
ument file. 

[0114] The print job added to the standard document 
file queue 502 is read by the spooler 52 to be passed to 
the first converting section 1503 (step 1602). The first 
converting section 1503 sequentially processes the 
print jobs thus received (2003). A flow of processing to 
be executed by the first converting section 1503 is 
shown in FIG. 17. As shown, the first converting section 
1503 determines the document format of the received 
print job (step 1701). If the document format of the print 
job is standard document file format (fbs), the first con- 



verting section 1503 converts the document format of 
the print job from standard document file format into 
device corresponding document file format (step 1702). 
Then, the first converting section 1503 outputs the con- 
verted print job of device corresponding document file 
format to the device corresponding document queue 
1520 (step 1703). 

[0115] On the other hand, if the document format of 
the print job is device corresponding document file for- 
mat (fed), the first converting section 1503 converts the 
document format of the print job from device corre- 
sponding document file format into a Dl interface docu- 
ment (step 1704). Then, the first converting section 
outputs the converted Dl interface document to the 
standard document generating printer logical driver 
11510 (step 1705). 

[0116] Subsequent to the processing by the first con- 
verting section 1503, in step 1604, the print server 15 
converts the Dl interface document outputted by the first 
converting section 1503 into a Gl interface document by 
the standard document generating printer logical driver 
1510. Then, by use of the job transmitting capability of 
the job transfer service library 562, the Gl interface doc- 
ument is inputted in the standard document file queue 
502 again as the print job of standard document file for- 
mat (step 1604). The print job of standard document file 
format inputted in the standard document file queue 502 
is inputted by the spooler 52 into the first converting 
section 1503 again and processed therein to be output- 
ted to the device corresponding document queue 1520. 
[0117] The print jobs thus stored in the device corre- 
sponding document queue 1520 are sequentially read 
by the spooler 57 to be outputted to the second convert- 
ing section 1504 (step 1605). The second converting 
section 1504 converts the format of the print job from 
device corresponding document file format into Dl inter- 
face document and outputs the resultant document to 
the general printer logical driver 1505 (step 1606). 
[0118] The general printer logical driver 1505 coverts 
the format of the print job received from the second con- 
verting section 1504 into PDL format, which indicates 
the contents of print instruction corresponding to each 
printer, and outputs the resultant print job to the printer 
control filter (the printer control filter 520 or the network 
printer control filter 530) (step 1607). The printer control 
filter outputs the print job to the printer by use of the 
printer physical driver (the printer control filter 520 uses 
the printer physical driver 506 and the network printer 
control filter 530 uses the network printer control filter 
507) (step 1608). Then, the printer control filter receives 
the result of printing of the print job by the printer driver 
to determine whether the result is normal or not (step 
1609). 

[01 19] If the print result is found normal, the print job 
is deleted from the print job pool 54 by use of the capa- 
bility of the print job pool control library 509 (step 1610). 
On the other hand, if the print result is found abnormal, 
the printer detailed state including detail failing state of 
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the printer is detected (step 1611). Next, based on the 
detected printer detailed state, the job state is updated 
(step 1612). Like the first embodiment, job state 
includes "pending", "error", "in deletion", "in spool", "in 
printing", "off-line", "out of paper, "print completed", "in 
editing", "in moving", "in recovering" and "waiting for 
printing." Then, a failure report is sent to the client by 
use of a failure report capability 541 of a spooler capa- 
bility extension service 540 and print recovery process- 
ing is performed on the printer that failed or an 
alternative printer by use of a print recovery service 542 
(step 1613). 

[0120] FIG. 18 is a flowchart indicative of a procedure 
of the print recovery processing by the print recovery 
service 542. The print recovery processing to be per- 
formed here also basically follows the same manner as 
that of the print recovery processing in the first embodi- 
ment shown in FIG. 13. Therefpre, with reference to 
FIG. 18, processing steps similar to those previously 
described with FIG. 13 are denoted by the same refer- 
ence numerals. A difference between the processing of 
FIG. 18 and the processing of FIG. 13 lies in that the 
output destination of the print job after page extraction 
in the print recovery processing on the printer that failed 
or an alternative printer is changed from second con- 
verting section (FIG. 13, step 1305) to a device corre- 
sponding document queue 1520 (step 1805) or from the 
standard document file queue for alternative printer 
(FIG. 13, step 1308) to the device corresponding docu- 
ment queue for alternative printer (step 1808). The 
other processing operations are substantially the same 
as those of the first embodiment. 
[0121] FIG. 19 is a diagram illustrating a functional 
constitution of the print server in which the position of 
the standard document generating printer logical driver 
1510 of FIG. 15 is changed. In the print server shown in 
FIG. 19, the standard document generating printer logi- 
cal driver is arranged between the graphic processor 
and the spooler 51 . This arrangement causes the capa- 
bilities of the graphics processor and the first converting 
section to be partially different from those of the graph- 
ics processor 1501 and the first converting section 1503 
shown in FIG. 15. Such a functional constitution also 
implements the same print service as that described 
above. It should be noted that, with reference to FIG. 19, 
functional components similar to those previously 
described with FIG. 15 are denoted by the same refer- 
ence numerals. 

[0122] A graphics processor 1901 sequentially 
receives Gl interface documents generated by an appli- 
cation program 500, converts the received documents 
into API of Dl interface, and sequentially outputs the 
resultant documents to a standard document generat- 
ing printer logical driver 1910. 

[0123] The standard document generating printer log- 
ical driver 1 91 0 converts the contents of each document 
into a Dl interface document and outputs the resultant 
document to a job transfer service library 1920. The job 



transfer service library 1920 converts the received Gl 
interface document into standard document file (fos) for- 
mat by use of the job transmitting capability and stores 
the resultant document into a standard document file 

5 queue 502. Consequently, in the print server shown in 
FIG. 19, the remote print job from the client and the 
local print job inside the print server are both stored in 
standard document file format into the standard docu- 
ment file queue 502 from the beginning. It should be 

10 noted that, referring to FIG. 19, a job transfer service 
library 562 is separately illustrated. However, the job 
transfer service library 562 need not be arranged sepa- 
rately. The job transfer service library 562 may be inte- 
grated in the job transfer service library 1920 or vice 

is versa. 

[0124] The first converting section 1903 sequentially 
receives the print job read by the spooler 52 from the 
standard document file queue 502, converts the format 
of each received print job into device corresponding 

20 document file (fed), and stores the resultant documents 
into a device corresponding document queue 1 1520. 
[0125] FIG. 20 is a flowchart indicative of the print 
processing of the print server shown in FIG. 19. Refer- 
ring to FIG. 20, generally the same processing as that of 

25 FIG. 16 is performed except that processing of step 
2000 to be performed by the first converting section 
1903 is replaced with processing of step 1603 and 1604 
of FIG. 16. Therefore, referring to FIG. 20, the process- 
ing steps other than step 2000 are denoted by the same 

30 reference numerals as those of the steps of FIG. 16. 
[0126] First, in step 2000, the document format of a 
print job read from the standard document file queue 
502 is converted by the first converting section 1901 
from standard document file format into device corre- 

35 sponding document file. Then, the print job converting 
into device corresponding document file format is stored 
into the device corresponding document queue 1520. 
Next, the print job stored in the device corresponding 
document queue is processed following steps 1605 

40 through 1613 to be printed by the printer. 

[01 27] The following describes details of processing to 
be performed when a printer failure occurs in the above- 
mentioned embodiment. 

[0128] A printer failure is detected by the printer con- 
45 trol filter 520 (or the network printer control filter 533, 
hereafter generically referred to as a printer control fil- 
ter) by use of the printer physical driver 506 (or the net- 
work printer control driver 507, hereafter generically 
referred to as a printer control filter). When the printer 
so control filter detects a printer failure on a print job, the 
printer control filter notifies the spooler 53 and so on of 
normal processing of the print job when the same has 
been deleted or recovered. Failure report is made to the 
user or the system administrator, if registered, who 
55 issued that print job of the client. For the system admin- 
istrator, one of printer system administrator, print server 
system administrator, and system administrator of the 
entire printing system for example is registered as a 
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system administrator to be notified of a failure report 
beforehand. It should be noted that the registration of 
system administrator is not essential for the present 
invention. 

[0129] FIG. 21 is a schematic diagram illustrating a 
state of failure reporting between the client 11 and the 
print server 15 of FIG. 1 by way of example. In what fol- 
lows, a failure of a printer directly coupled to the print 
server 15 will be described for example. The same 
processing is performed with a failure detected on a net- 
work printer. 

[0130] When the printer control filter 520 detects a 
printer failure through the failure detect and report capa- 
bility 523 (arrow 2100), the printer control filter notifies 
the failure reporting section 541 of the spooler capability 
extension service 540 of the occurrence of the fail u re 
(arrow 2110). Then, the printer control filter 520 put the 
state of the start print job in the device corresponding 
document queue 1520 into an error state (arrow 23-3). 
The failure report section 541 of the spooler capability 
extension service 540 reports printer failure information 
to the troubleshooting service 440 of the client 11, 
which is the computer being used by the user who has 
issued the print job (arrow 2130). This report includes a 
printer state, a printer name, a document name, and a 
user name. However, if the physical interface with the 
printer is of unidirectional and therefore return informa- 
tion from the printer is not sufficient, only macroscopic 
information about the occurrence of the failure is 
reported as the printer state. Detailed failure information 
(about the printer engine and the printer controller such 
as out-of-paper, improper paper size, occurrence of 
paper jam, number of jammed pages, printer cover 
open, and so on) cannot be reported. In the case of uni- 
directional interface, the document name and the user 
name are reported in addition to the printer state. 
Reporting to the system administrator of failure report- 
ing can be made in one of the following modes (a) and 
(b). 

(a) The report is made to all registered failure 
reporting system administrators. 

(b) System administrators are divided into three 
groups; (i) printer system administrators' group, (ii) 
print server system administrators' group, and (iii) 
system administrators' group for the entire printing 
system, and failure reporting being made to (i), (ii), 
and (iii) in this order. Namely, if the printer system 
administrator registered, the reporting is made only 
to the printer system administrator not to the printer 
server system administrator, nor the system admin- 
istrator for the entire printing system. If the printer 
system administrator is not registered but the print 
server system administrator is registered, the 
reporting is made only to the print server system 
administrator not to the system administrator for the 
entire printing system. If neither the print system 
administrator nor the print server administrator is 



registered, the reporting is made only to the system 
administrator for the entire printing system. If none 
of these system administrators are registered, no 
reporting is made to system administrators. 

5 

[0131] It should be noted that the reporting to the user 
who issued the print job is made independently of the 
reporting to the system administrator. A constitution 
may be provided in which, although the reporting has 
10 been made to the user who issued the print job but no 
instruction for print recovery comes from user over a 
certain period of time, the reporting may also be made 
to the system administrator. 

[0132] FIG. 22 is a schematic diagram illustrating a 

15 procedure for print recovery by use of the printer that 
failed. In the print recovery by use of the printer that 
failed, the print recovery capability 442 in the trouble- 
shooting service 440 of the client 1 1 requests the print 
recovery service section 542 of the spooler capability 

20 extension service 540 for instructing print recovery by 
use of the printer that failed (arrow 2200). The argu- 
ments for the print recovery instruction include "name of 
the printer on which the failure occurred (or failed printer 
name)", "job ID", "reprint printer name", "reprint start 

25 page", and "reprint last page." If the same name as 
"failed printer name" is specified for argument in "reprint 
printer name", the recovery processing procedure by 
the printer that failed is applied. If the other printer name 
is specified, recovery processing procedure by the alter- 

30 native printer, to be described later, shall be applied. 
[0133] Using "job ID" as a search key, the print recov- 
ery service 440 searches the device corresponding 
document queue 1520 for the print job via the spooler 
55. To be more specific, the print recovery service 440 

35 searches for the job that has the same job ID as the 
specified job ID in the job ID 601 (FIG. 6) of the control 
file. Then, the print recovery service obtains the job ID 
602 for the print job pool of the control file as the job ID 
for the print job pool of this print job (arrows 2205, 2210, 

40 2215, and 2220). Next, the print recovery service 
obtains the print job in the print job pool 54 having that 
job ID for print job pool, to be more specific, the contents 
of the control file and the name of the data file (arrows 
2225 and 2230). Access to the print job pool 54 is made 

45 via the print job pool control library 509. 

[0134] The print recovery service 542 performs the 
page extraction processing described before on the 
obtained data file. To be more specific, the print recov- 
ery service manipulates the print job of standard docu- 

so ment file format stored in the print job pool into a print 
job that starts with the reprint start page and ends with 
the reprint end page. Then, the print recovery service 
542 converts the page-extracted print job into device 
corresponding document file (fed) format and stores the 

55 resultant document into the device corresponding docu- 
ment queue 1520 at the head thereof. Then, the print 
recovery service deletes the original job from the device 
corresponding document queue 1520 (arrow 2235). 
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Further, the print server 15 assigns a new job ID to the 
newly stored print job for print recovery and sends the 
assigned job ID to the print recovery capability 442 of 
the client 11 (arrow 2240). Subsequently, the print 
server 15 performs the same print processing as that to 
be performed at normal time on the print job newly 
stored in the device corresponding document queue 
1520, thereby printing the reprint start page through the 
reprint end page. 

[0135] It should be noted that, when reprinting is 
required due to occurrence of error such as paper jam- 
ming, there are some printers which do not reprint from 
the failed page even if the cause of error, jammed paper 
for example, has been removed (this printer being 
called an A-type printer) and a printer that automatically 
reprints starting with the failed page when the cause of 
error has been removed (this printer is called a B-type 
printer). The print recovery processing described above 
is applicable to both the A-type and B-type printers but 
more effectively applicable to the A-type printer. It 
should be noted that many B-type printers tend to hold 
expanded image data until printing of each page is nor- 
mally ended, thereby reducing print throughput as com- 
pared with A-type printers. 

[0136] FIG. 23 is a schematic diagram illustrating a 
procedure of the print recovery by use of an alternative 
printer. FIG. 23 shows a print recovery procedure for 
use in the case where a print job to be printed on a 
printer with which the print server 15 of FIG. 1 is to per- 
form print service is substituted by a printer with which 
the print server 16 is to perform print service. Moving of 
the print job to the queue for the alternative printer, 
which is key to the printing by the alternative printer, is 
performed by the print recovery service section of the 
spooler capability extension service 540. 
[0137] In the print recovery procedure by use of the 
alternative printer, a request for instructing print recov- 
ery is sent by the print recovery capability of the trouble- 
shooting service 440 of the client 11 to the print 
recovery service section of the spooler capability exten- 
sion service 540 (arrow 2300). Like the print recovery by 
use of the printer that failed as described above, the 
arguments included in the recovery instruction include 
"printer name that failed", "job ID", "reprint printer 
name", "reprint start page", and "reprint last page." If the 
name of a printer other than the printer that failed is 
specified in the argument for "reprint printer name", the 
following recovery processing is performed with the 
printer having the specified "reprint printer name" used 
as an alternative printer. 

[0138] Based on the job ID, the print recovery service 
440-1 obtains the contents of the control file and the 
name of the data file of the print job to be recovered like 
the print recovery processing by use of the printer that 
failed described above (arrows 2305, 2310, 2315, 2320, 
and 2325). Next, the print recovery service moves the 
obtained print job to the standard document file queue 
502-2 for the alternative printer. To be more specific, the 



print recovery service sets the reprint start page and the 
reprint end page to the control file of the obtained print 
job of standard document file format and stores the 
resultant print job into the standard document file queue 

5 502-2 for the alternative printer. The storing of the print 
job into the standard document file queue is performed 
by use of the job transmitting capability of the job trans- 
fer service library 562-1 of the print server 15 and the 
job receive and add capability of the job transfer service 

10 510-2 of the printer server 16 (arrows 2330, 2335, and 
2340). If a printer controlled by the same print server 
that controls the printer that failed is used, the print job 
is transferred between the job transmitting capability 
and the job receive and add capability in that print 

15 server. Then, original, failed print job is deleted from the 
device corresponding document queue 1520-1 . 
[0139] The print server assigns a new job ID to the 
print job for print recovery stored in the standard docu- 
ment file queue for the alternative printer and sends the 

20 new job ID to the print recovery section of the trouble- 
shooting service 440 of the client 1 1 (arrow 2345). The 
print recovery service 542 registers the moving of the 
print job to the event log file 56. Of the device informa- 
tion associated the print job (FIG. 7), the print server 

25 that performs reprinting sets the information other than 
the reprint start page and reprint end page set at the 
source of the moving. Of the device information, the 
name of the alternative printer is set to the printer device 
name. The other information associated with print spec- 

30 ifications (hereafter referred to as print specifications 
information) is set by either the automatic setting mode 
or the interactive setting mode. 

[0140] In the automatic setting mode, if the printer at 
the destination of the moving supports the printer spee- 
ds ifications information of the printer at the source of the 
moving, the value of the print specifications information 
is set without change. If the printer at the destination of 
the moving does not support the print specifications 
information of the printer at the source of the moving, 
40 the value is set to the default of the print specifications 
information of the printer at the destination of the mov- 
ing. In this case, the print result is uncertain. On the 
other hand, in the interactive mode, the user selects 
desired print specifications information at moving the 
45 print job by use of the general printer logical driver cor- 
responding to the printer at the destination and the 
selected intonation is set to the device information. For 
a document having different page sizes for different 
pages, the automatic change mode is preferable 
so because this mode requires less user setting load. It 
should be noted that the print specifications information 
is used when the first converting section 1503 (1903) 
converts the format of a document from standard docu- 
ment file format (fos) to device corresponding document 
55 format (fed). 

[0141] The print jobs moved to the standard document 
file queue for the alternative printer are sequentially 
taken out by the spooler 52 and processed by the capa- 
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bilities subsequent to the first converting section in the 
same manner as that for normal printing, in which the 
document is printed from the reprint start page to the 
reprint end page by the alternative printer. It should be 
noted that manipulation of the print job of standard doc- 5 
ument file format by page extraction into a print job that 
starts with the reprint start page and ends with the 
reprint end page is performed by the first converting 
section 1503 (1903) based on the reprint start page and 
end page set to the device intonation. The contents of 
the actual processing for page extraction are the same 
as those of the reprinting by use of the printer that failed. 
[0142] It should be noted that the above description 
has been made mainly by use of the case in which the 
print manager for controlling the printer that failed is dif- 
ferent from the print manager for controlling the alterna- 
tive printer. The recovery processing can also be 
realized likewise if the printer that failed and the alterna- 
tive printer are controlled by the same print manager. 
The above-mentioned printer troubleshooting process- 
ing is also applicable to the first embodiment. 
[0143] Like the first embodiment, the second embodi- 
ment described above can be realized that the print 
recovery subsequent to the failed page by use of the 
printer that failed and the print recovery by use of an 
alternative printer in the open environment. Because 
the second embodiment supports printer troubleshoot- 
ing processing based on a unified standard document 
file independent of various PDL types, the page extrac- 
tion processing, which is conventionally prepared for 
each PDL, may be prepared only for standard document 
file format. This constitution significantly reduces the 
number of processes for developing the page extraction 
processing. In addition, conventionally, an alternative 
printer must be of the same type as that of the printer 
that failed or at least support the same PDL as that of 
the printer that failed, so that the printers available for 
the alternative printer are restricted. The above-men- 
tioned embodiment, however, can use any printers that 
are different in type from the printer that failed and only 
support other PDLs. This significantly widens the appli- 
cation range of the print recovery using alternative print- 
ers. 

[0144] In the above-mentioned first and second 
embodiments, a print job on which a printer failure 
occurred is moved to the print queue for an alternative 
printer and print recovery is performed on that alterna- 
tive printer. It is also practicable that a print job before 
the occurrence of a failure is moved from the print 
queue (a standard document file queue or a device cor- 
responding document queue) in which that print job is 
stored to the print queue for another printer for printing. 
[0145] The following describes, as a third preferred 
embodiment, an interrupt printing operation in which 
one print job is divided into plural print jobs to concur- 
rently print these plural print jobs on different printers, 
which is called a division and parallel print capability, 
and the execution of a print job is interrupt by another 



print job, which is called an interrupt printing capability. 
These capabilities and processing operations are real- 
ized by the division and parallel print capability 426 and 
the interrupt printing capability 428 of the client shown 
in FIGS. 4 and 14 and the division and parallel print exe- 
cuting section 544 and the interrupt print executing sec- 
tion 542 of the print server shown in FIGS. 5, 1 5, and 
19. In what follows, an example in which uses the client 
and the print server shown in FIGS. 4 and 5 is 
described. This holds true with the second embodiment 
in which the client shown in FIG. 14 and the print server 
shown in FIGS. 15 and 19 are used. 
[0146] For division and parallel print processing, the 
user of the client performs preparations for this process- 
ing and instructs a division and parallel print operation 
by use of the division and parallel print capability 426. In 
the preparation for division and parallel print, a collec- 
tion of printers for use in a parallel print operation is 
defined as a printer group. For example, printer group A 
is defined as a set of printer A1, printer A2, printer 
Am and printer group B is defined as a set of printer B1 , 
printer B2, printer Bn. In instructing a division and 
parallel print operation, the application program 400 
selects a printer group (for example, printer group A) 
and instructs printing to the selected printer group as if 
it were a single printer. It should be noted that the defi- 
nition of a printer group may be made in print instruction 
rather than in the preparation. 

[0147] In the print server, a print job transferred from 
the client to the standard document file queue 502 is 
read to the first converting section 503. The first con- 
verting section 503 first determines whether the 
received print job is for an ordinary single printer or for a 
printer group. If the print job is for an ordinary single 
printer, the print processing is executed according to the 
procedure described above with reference to the first 
and second embodiments. If the print job is for a printer 
group, the first converting section 503 outputs that job to 
the division and parallel print executing section 542. 
[0148] The division and parallel print executing section 
542 divides the received print job into plural print jobs 
corresponding to the printers A1 , A2, Am constituting 
the printer group A specified as output printers. In what 
follows, the divided jobs are referred to as partial job 1, 
partial job 2, partial job m. These partial jobs have 
the same format as that of an ordinary print job. The 
division and parallel print executing section 542 stores 

the partial job 1, partial job 2 partial job m into the 

standard document file queues for printer A1, printer 
A2 f .... printer Am. To be more specific, the division and 
parallel print executing section requests the job transfer 
service 510 through the transmitting capability of the job 
transfer service library 562 to store the partial jobs into 
the standard document file queues for the printers. 
According to this request, the job transfer service stores 
the partial jobs into the corresponding standard docu- 
ment file queues through the job receive and register 
capability 511. It should be noted that, if a printer for 
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printing a partial job is controlled by another print server, 
that partial job is transferred to the standard document 
file queue for that print server. Subsequently, the same 
processing as that of an ordinary print job is performed 
on each partial job, printing the partial jobs by the specr 
ified printer group. 

[0149] Performing the division and parallel print 
processing as described above enhances print through- 
put not by a costly high-performance printer but by plu- 
ral low-speed, low-cost printers. Use of standard 
document file format as the document format of each 
partial job eliminates the need for developing the divi- 
sion and parallel print capability for each PDL, lowering 
the development cost for realizing the division and par- 
allel print processing. Further, use of standard docu- 
ment file format facilitates to constitute a printer group 
for use in the division and parallel print processing by 
plural printers of different types, thereby making it prac- 
ticable to constitute the printer group by arbitrarily com- 
bining plural printers in use by users. 
[0150] The interrupt print processing is performed as 
follows. If a printer to be used by the user is processing 
another print job, the user starts the interrupt printing 
capability 427 to instruct an interrupt printing operation 
by that printer. Whether a particular printer is in use or 
not can be known by sending an inquiry to the print 
server through the client about the print state. It should 
be noted that the user who can use interrupt printing is 
limited to the user who has issued a print job in process- 
ing (to be interrupted by an interrupt print job) and the 
system administorator. The following description 
assumes that a print job to be interrupted by interrupt 
printing be print job A and a print job to be processed by 
interrupt printing be print job B. 

[0151] The interrupt printing capability 427 requests 
the print server for an interrupt printing operation 
through the spooler extension service protocol 404. The 
interrupt print executing section 542 of the print server 
receives this request through the spooler extension 
capability service protocol 547 and discontinue print job 
A being executed. If the printer is processing print job A, 
the printing processing of printer A is aborted by use of 
the canceling capability of the printer physical driver 
506. Next, the interrupt print executing section 542 
obtains the print end page of print job A by the printer 
from the printer physical driver 506. 
[01 52] Upon interruption of print job A, the processing 
of print job B starts. Print job B is printed according to 
the print processing procedure described above. 
[0153] The interrupt print executing section 542 
detects the completion of printing of print job B by the 
printer by use of the print completion monitoring capa- 
bility of the printer physical driver 506. In the present 
printing system, a multitask control operating system is 
installed on the print server and the completion of print- 
ing is detected when the interrupt print executing sec- 
tion 544 is taken out of the print completion waiting 
state. Upon detection of the completion of print job B, 



the interrupt print executing section 542 performs page 
extraction processing on interrupted print job A to gen- 
erate document data that starts with a page next to the 
print end page obtained before, thereby restarting out- 

5 put of print job A to the printer. 

[0154] It should be noted that, if the printer has plural 
paper eject sections, print job A and print job B may 
have different paper eject section (called a bin, a tray, or 
a deck), thereby preventing the printed sheets of print 

w job A and print job B from being mingled. In addition, if 
printer A has more than enough paper eject sections, an 
extra paper eject section or sections may be allocated to 
interrupt printing. 

[0155] Performing interrupt printing as described 
is above allows a print job of a small quantity to interrupt a 
print job of a large quantity for example, thereby signifi- 
cantly enhancing ease of use. In addition, interrupt 
printing eliminates the need for preparing extra printers 
for an interrupting print job unlike the conventional sys- 
20 tern having no interrupt printing capability, thereby 
reducing the system cost. 

[0156] The following describes, as a fourth preferred 
embodiment of the invention, a method of making the 
print service capability provided by the print server more 

25 sophisticated by providing a capability (hereafter 
referred also to a configuration control capability) of col- 
lectively controlling the specifications and states of all 
printers and servers within a network. The capability to 
be described hereunder is realized by the distributed 

30 printing control server 14 shown in FIG. 1, the configu- 
ration control capabilities 428 and 443 and the configu- 
ration control protocol 406 of the clients shown in FIG. 4 
and FIG. 14, and the configuration control agent 550 
and the configuration control protocol 552 of the print 

35 servers shown in FIG. 5, FIG. 15, and FIG. 19. It should 
be noted that, in the fourth embodiment, the distributed 
printing control server 14 is installed in a computer other 
than the clients 11 through 13 and the print servers 15 
and 16. The distributed printing control server may be 

40 installed on a client or a print server. However, because 
the distributed printing control server is a type of server 
for providing printing service, the distributed printing 
control server is preferably installed on a print server. 
[0157] These functional components realize, in the 

45 printing system of the embodiments described so far, 
(a) capability of displaying printer constitution, (b) capa- 
bility of searching printers adapted to the print specifica- 
tions provided by the user, (c) capability of searching, 
based on the print specifications of the failed print job, 

so alternative printers for performing a printing operation 
for the printer that failed, and (d) capability of displaying 
the specifications and states of the above-mentioned 
printers. A specific method of realizing the capabilities 
(a) through (d) is disclosed in Japanese Patent Laid- 

55 open No. Hei 7-230372 or Japanese Patent Laid-open 
No. Hei 7-3067674 by the inventor hereof and et. at. It 
should be noted that, in the present embodiment, at 
adding or deleting a printer, the information about 
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printer constitution can be automatically changed for 
continued processing without stopping the distributed 
printing control server and the print server, thereby pre- 
venting the printing system from being stopped at add- 
ing or deleting the printer. In addition, each print server 
monitors the distributed printing control server and, if 
the distributed printing control server is found not estab- 
lished, print service is executed without the configura- 
tion control capability. When the distributed printing 
control server is found established, all print services 
including the configuration control capability are sup- 
ported, thereby allowing the system to continue operat- 
ing even when the distributed printing control server is 
in the stopped state. 

[0158] The following describes an user interface pro- 
vided by each of the above mentioned capabilities. 
[0159] FIG. 24 shows an example of a dialog box that 
serves as a user interface provided by the configuration 
control capability for searching a printer or an alterna- 
tive printer adapted to necessary specifications. In 
response to a request or the like from the user, the client 
displays, as required, a dialog box titled "Searching for 
Specifications-complying Printer" as shown by use of 
the configuration control capability 428 of the print man- 
ager 420. Through this dialog box "Searching for Spec- 
ifications-complying Printer", the user can search for a 
printer having the specifications adapted to a search 
key used, which is a printer name or printer specifica- 
tions. For searching by a printer name, the user selects 
"Search by Printer Name" 2400 in the dialog box and 
specifies a printer name or selects a printer from a list of 
printers. The configuration control capability retrieves 
printers complying with the specifications of the speci- 
fied or selected printer and displays a list of retrieved 
printers as shown in FIG. 25. Seeing the displayed list of 
specifications-complying printers, the user can recog- 
nize whether each printer is available (connected) or 
unavailable (disconnected). It is assumed here that 
search conditions for specified printers be the search 
conditions set when each printer was added to the list 
by the printer add/delete section 421 . 
[0160] For search by printer specifications, the user 
selects "Search by Printer Specifications" 2410 in the 
dialog box and sets information associated with the fol- 
lowing conditions. 

- "Paper Size" check box 

[0161] This check box specifies whether or not paper 
size is used for search keyword. If paper size is used as 
search keyword, the user selects a paper size to be 
searched for. If paper size is used for search keyword, 
printers supporting the specified paper size are 
retrieved. 

- "Dot Density" check box 

[0162] This check box specifies whether or not dot 



density is used for search keyword. If dot density is used 
for search keyword, the user selects a dot density to be 
searched for. Further, the user searches or specifies, in 
comparison with the print job, one of dot densities corre- 
5 sponding to a printer having a smaller dot density than 
the print job ("Smaller" radio button), a printer having an 
equal dot density ("Equal" radio button), and a printer 
having a larger dot density ("Larger" radio button). 



[0163] This check box specifies whether or not both- 
side printing is used for search keyword. If both-side 
printing is used for search keyboard, printers that can 
15 print both sides of paper are retrieved. 

- "Enlarged/Reduced Printing" check box 

[0164] This check box specifies whether or not 
20 enlarged/reduced printing is used for search keyword. If 
enlarged/reduced printing is used for search keyword, 
printers that can print in enlarged/reduced mode are 
retrieved. 



[0165] This check box specifies whether or not color 
printing is used for search keyword. If color printing is 
used for search keyword, printers that can print in color 
30 are retrieved. 

- "Copy" check box 

[0166] This check box specifies whether or not copy 
capability is used for search keyword. If copy capability 
is used for search keyword, printers having copy capa- 
bility of printing plural copies of a page are retrieved. 

- "Offset Stack" check box 

40 

[0167] This check box specifies whether or not offset 
stack printing is used for search keyword. Offset stack 
denotes a plurality of paper eject sections. 

45 - "Page Gathering" check box 

[0168] This check box specifies whether or not page 

gathering printing is used for search keyword. 

[0169] Of the above-mentioned printer specifications, 

50 only the printer specifications that have been set pro- 
vide the search keywords. The printers that satisfy all of 
the search keywords that have been set are retrieved as 
specifications-complying printers. In an actual search 
operation, the user sets these pieces of information and 

55 then presses "Search" button. In response, by use of 
the configuration control capability, the client searches 
for the printers having specifications adapted to the 
piece of information that have been set. A result of the 



w - "Both-side Printing" check box 



25 - "Color" check box 



35 



45 



19 



37 



EP 0 982 650 A1 



38 



search is displayed in a list of printer names and printer 
installation locations as shown in FIG. 25. For the 
printer installation locations, those registered before- 
hand at adding printers to the printing system by the 
printer add/delete capability 421 of the print manager 
420 are displayed. 

[0170] The following describes a user interface for use 
in printer troubleshooting. 

[0171] FIG. 26 is a display example of printer failure 
information to be sent to the user or a system adminis- 
trator of the client. In failure notification, the contents of 
a detected failure are displayed as failure information 
2600. However, if the user defined as the destination of 
failure notification is not logging on the client computer, 
failure information is not notified. 
[0172] The user or the system administrator notified of 
failure information instructs print recovery processing 
through "Recovery Instruction" dialog box shown in FIG. 
27 for example. Alternatively, automatic recovery may 
be executed according to a preset print recovery 
method instead of displaying "Recovery Instruction" dia- 
log box. In print recovery processing, the user or the 
system administrator may instruct test printing and 
reprinting starting from any desired page by use of the 
printer that failed (the printer recovered from failure) or 
an alternative printer. 

[0173] In "Recovery Instruction" dialog box, failure 
information 2700 and action-taken information 2710 
after failure recovery are displayed. For the failure infor- 
mation 2700, the contents of a detected failure are dis- 
played like the failure information 2600 that is shown in 
failure notification. It should be noted that the contents 
of failure information depend on whether the interface 
between printer and printer server is of unidirectional or 
bidirectional. If the interface is of unidirectional, same 
information is used for failure information of all failures 
as shown in FIG. 28. If the interface is of bidirectional, 
failure information (column 2910) corresponding to the 
contents (column 2900) of printer failure is used as 
shown in FIG. 29. 

[0174] The contents of the failure information to be 
provided as the action-taken information 2710 after fail- 
ure recovery depend on whether the printer is set (col- 
umn 3000) as a printer having recovery capability or as 
a printer having no recovery capability as shown in FIG. 
30. In "Recovery Instruction" dialog box, selecting "Con- 
tinue" does not cause the print server to perform print 
recovery but the recovery capability incorporated in the 
printer to resume printing from the position of failure. On 
the other hand, if the user selects "Print Recovery", 
"Print Recovery" dialog box shown in FIG. 31 appears. 
[0175] In "Print Recovery" dialog box, the name of the 
print job that failed ("Print Job Name") and the name of 
the printer that failed ("Faulty Printer") are displayed. 
Through "Reprint Printer" 3100, the user specifies the 
name of a printer for reprinting. "Reprint Printer" 3100 
has the name of the printer that failed as default infor- 
mation. The user can set a reprint printer by either 



selecting the reprint printer button to display a list of 
alternative candidate printers (complying with specifica- 
tions) and then selecting the reprint printer or selecting 
"Search" button or "Network" button to search for alter- 

5 native printers by use of the configuration control capa- 
bility of the printing system and selecting the reprint 
printer from among the retrieved alternative printers. In 
each one of these selecting methods, the alternative 
printer candidates are displayed in a form shown in FIG. 

10 32. If "Search" button is selected, the above-mentioned 
"Search for Specifications-complying Printer" dialog box 
(FIG. 24) is displayed. By use of "Search for Specifica- 
tions-complying Printer" dialog box, the user searches 
for printers having desired specifications to obtain a list 

is of the retrieved alternative printer candidates, from 
which a reprint printer is selected. If "Network" button is 
selected, reprinting can be performed on an uncon- 
nected alternative candidate printer or a printer other 
than specifications-complying printers. However, if test 

20 printing or reprinting is performed on a printer other than 
specifications-complying printers, the result cannot be 
ensured. Printer specifications intonation 3110 displays 
the information about the specifications of the printer 
selected for reprinting. 

25 [0176] Reprint page 3120 specifies, in relative page or 
absolute page, a page (reprint start page) with which 
reprinting or test printing starts. "Absolute Page" dis- 
plays as default an absolute page at which failure 
occurred. In "Absolute Page", the user can specify the 

30 first page to be reprinted in absolute page number of the 
document, reprinting starting with the specified page. 
"Relative Page" displays 0 as default, setting the page 
at which failure occurred being the origin. Specifying the 
print start page in relative page allows the user to spec- 

35 ify a print start page relative to the page at which failure 
occurred. 

[0177] "Page Count" button in the test printing 3130 
specifies the number of pages to be test printed. The 
print recovery capability 442 adds the number of pages 

40 specified here to the reprint start page and sets a value 
obtained by subtracting 1 from the result of the addition 
to the device intonation as a reprint end page. When 
"Test Print" button is specified, the pages starting with 
the reprint page are test printed. 

45 [0178] When "Reprint" button is specified, reprinting is 
performed from the page specified in the reprint page 
3120 to the last page of that document. When the 
reprinting is ended properly, "Print Recovery" dialog 
comes to an end. 

50 [0179] "Print Job Cancel" button is selected to cancel 
print recovery. When the user selects this button, the 
reprint job is aborted. At completion of the cancel 
processing, "Print Recovery" dialog comes to an end. 
[0180] When "Continue" button is selected, the print 

55 recovery processing by the troubleshooting service 440 
is not performed. Printing from the position of failure is 
continued by the recovery capability incorporated in the 
printer. 
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[0181] When "Print Job Display" button is selected, a 
page corresponding to a reprint page (a reprint start 
page) is displayed through "Print Job Display" window 
shown in FIG. 33. In "Print Job Display" window, the 
user can perform the following operations. The user 
specifies a page number to be displayed in absolute 
page number or relative page number in the reprint 
page 3300. "Absolute Page" displays as default the 
page of failure in absolute page number. "Relative 
Page" displays 0 set as default. The origin of "Relative 
Page" is the page at which failure occurred. Area 3310 
of "Print Job Display" window displays a page corre- 
sponding to the reprint page. When the user selects 
"OK" button, the page specified in the reprint page 3300 
is stored and the processing goes back to "Recovery 
Instruction" dialog. At this moment, the page specified 
in the reprint page 3300 is reflected onto the reprint 
page 3120. "Cancel" button is selected when the user 
wants to cancel the specification of the reprint page 
made in "Print Job Display" window and return to 
"Recovery Instruction" dialog. Therefore, in this case, 
the page specified in the reprint page 3300 is not 
reflected onto the reprint page 3120. 
[0182] By selecting "High Capability Display" button in 
"Print Job Display" window, the user can start the job 
display and edit capability of the printing system to use 
the job display capability of the capabilities provided by 
the job display and edit capability. The page display by 
the job display and edit capability provides the page that 
was being displayed when "High Capability Display" 
button was selected. 

[0183] If a response by the user to the "Recovery 
Instruction" dialog box exceeds a certain predetermined 
time (this time being called a monitor time), the trouble- 
shooting service 443 performs the processing defined 
as automatic recovery. In the automatic recovery 
processing, if the printer has the recovery capability, 
printing is resumed from the position of failure by use of 
that recovery capability. Alternatively, the printer is 
paused and then the print job is canceled to end the 
recovery processing. 

[0184] Thus, providing the configuration control capa- 
bility for controlling in a unified manner the specifica- 
tions and states of the all printers and print servers in a 
network facilitates the configuration control and trouble- 
shooting of the printing system by the user and system 
administrator. 

[0185] The following describes as a fifth preferred 
embodiment a job display and edit capability, a job 
assortment and distribution capability, and an automatic 
assortment capability for print jobs having standard file 
format of the printing system. These capabilities and 
processing operations are realized by the job display 
and edit capability 407 and the assortment and distribu- 
tion capability 408 of the clients shown in FIGS. 4 and 
14 and the automatic assortment executing section 560 
of the printer servers shown in FIGS. 5, 15, and 19. 
[0186] The job display and edit section 407 performs 



a job display and edit operation in the following proce- 
dure. First, based on an instruction given by the user, 
the job display and edit section takes a print job (a doc- 
ument of standard document file format) from the stand- 

5 ard document file queue 502 by use of the jab request 
and receive capability 432 of the job transfer service 
library 430. At this moment, the job request and receive 
capability 432 specifies the print job in a combination of 
print server name, printer name and job ID. It should be 

to noted that pieces of information that can specify print 
jobs can be combined any way for the specification or 
other information may be used for the specification. Of 
the jobs taken out, the job display and edit section 407 
displays the page specified by the user onto the screen 

15 of the client. Then, the job display and edit section 407 
performs editing operations such as memo writing on 
the extracted print job and check marking by the user 
and incorporates the result into a print job of standard 
document file format. This updating of the print job is 

20 performed by use of an edit record in the page data. The 
updated print job is written by the job transmitting capa- 
bility 433 after editing to the standard document file 
queue 502 of the print server. 

[0187] In the above-mentioned processing, taking out, 
25 display, editing and writing to the standard document file 
queue after editing are performed in unit of a print job. 
Taking out, display, editing, and writing to the standard 
document file queue after editing (the writing method is 
divided into insertion and replacement) may also be 

30 performed in unit of a particular page in one print job. It 
should be noted that, before taking out a print job or a 
page, the user may retrieve a desired print job or page 
by use of the job search request capability 434. In the 
retrieval on a print job basis, all print jobs stored in the 

35 standard document file queue 502 may be searched for. 
In the retrieval on a page basis, a specified particular 
print job in the standard document file queue 502 may 
be searched. For example, for the retrieval on a page 
basis, the job search executing section 514 searches 

40 the search start page through the search end page of 
the specified print job for a page including a character 
string matching with a specified character string, or a 
page satisfying a condition given with a value of speci- 
fied character string. The job search executing section 

45 514 then returns the page number of the retrieved page 
to the job search request capability 434. 
[0188] The above-mentioned job display and edit 
capability allows the user to display the contents of the 
print job for editing without performing actual printing by 

so the print job. 

[0189] The job assortment and distribution capability 
408 performs job assortment and distribution process- 
ing in the following procedure. First, according to an 
instruction given by the user, the job assortment and 

55 distribution capability 408 takes out a print job (a docu- 
ment of standard document file format) from the stand- 
ard document file queue 502 by use of the job request 
and receive capability 432 of the job transfer service 
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library 430. At this moment, the job request and receive 
capability 432 specifies the print job in a combination of 
print server name, printer name, and job ID like the job 
display and edit processing. Then, the job request and 
receive capability sequentially displays all pages of the 
print job taken out and receives from the user the name 
of a printer to which each page is outputted. The job 
assortment and distribution capability 408 links the doc- 
ument data corresponding to each page specified with 
its output printer to each output printer and defines the 
document data as a partial job for each output printer. 
This processing is called assortment. In the present 
embodiment, each print job is written in standard docu- 
ment file format that is independent of printer type, so 
that the contents of each print job can be analyzed by a 
processing system separate from printers. In addition, 
as described before, each page break is explicitly indi- 
cated with a page end record in each print job (refer to 
FIG. 9), so that dividing of a print job into pages and 
detecting of a page break for linking to their partial jobs 
can be performed only by searching for the page end 
record without analyzing the page contents data. 
[0190] When the assortment processing is completed, 
the job assortment and distribution capability 408 stores 
each partial job into the standard document file queue 
502 for the printer by which each partial job is printed. 
Here, the assorted partial jobs are sent to printers 
located at different places. Therefore, this processing is 
also called distribution. Subsequently, the partial jobs 
are printed by the print servers in the procedure 
described with reference to the first or second embodi- 
ment. 

[0191] Performing the assortment and distribution of a 
print job as described above can automate the assort- 
ment and distribution conventionally performed manu- 
ally after printing, thereby saving labor and shortening 
the processing time. 

[0192] In the above-mentioned job assortment and 
distribution, a print job is assorted by the user interac- 
tively while displaying each page. The assortment of 
this type is herein referred to as interactive assortment 
in contrast to automatic assortment to be described 
below. 

[0193] The job automatic assortment executing sec- 
tion 560 of the print server realizes automatic assort- 
ment for automatically assorting the above-mentioned 
print job assortment and distribution processing of the 
print job explained above by the following procedure. 
For automatic assortment, the automatic assortment 
definition file 561 defined by the user beforehand is pro- 
vided. The automatic assortment definition file 561 
holds the definition information that defines a method of 
assorting a print job specified in a combination of print 
server name, printer name, and job ID for example. The 
assortment method denotes here a method of assorting 
the pages of a print job based on paper size, character 
string value, and so on and relating the assorted pages 
to different printers by which these pages are printed. 



[0194] For performing automatic assortment, the user 
of the client instructs the application program 400 for 
printing in the automatic assortment mode. Specific 
processing to be executed in the client differs from ordi- 

5 nary print processing in that, instead of specifying an 
output destination printer, the name of the automatic 
assortment definition file 561 is specified in a print 
instruction issued from the application program. The 
other processing are executed in the same manner as 

to that of ordinary printing. In the print server, if, at reading 
a print job from the standard document file queue 502 
by the first converting section 503, the print job that has 
been read is a print job specified with the automatic 
assortment definition file 561, that print job is outputted 

is to the automatic assortment executing section 560. 
[0195] The automatic assortment executing section 
560 divides the inputted print job of standard document 
file format into pages based on page end records. Fur- 
ther, the automatic assortment executing section 560 

20 processes the page contents data for each of the pages 
according to the contents of the definition of the auto- 
matic assortment definition file 561 and relates each 
processed page to a printer that prints the contents of 
that page. The document data corresponding to each 

25 page related to its printer is linked to the output destina- 
tion printer and defined as a partial job. The partial job 
thus defined is stored into the standard document file 
queue 502 for the printer for printing the partial job. Sub- 
sequently, each partial job is printed in the same man- 

30 ner as that of ordinary printing. 

[0196] The above-mentioned automatic assortment 
by the automatic assortment executing section may be 
performed together with the above-mentioned interac- 
tive assortment. First, the interactive assortment is per- 

35 formed. Based on the result of this assortment, the 
above-mentioned automatic assortment definition file 
560 is generated. Subsequently, the automatic assort- 
ment is executed based on the automatic assortment 
definition file 561 generated by the interactive assort- 

40 ment, thereby automating the processing. 

[0197] As described above, the type of print jobs to be 
processed by the above-mentioned job display and edit 
capability, job assortment and distribution capability, 
and automatic assortment capability is standard docu- 

45 ment file format that is independent of the type of print- 
ers by which prints jobs are printed. Therefore, unlike 
the conventional examples in which these capabilities 
must be developed for each of the PDLs, only the capa- 
bilities for the standard document file format may be 

so developed and supported in the present invention, 
thereby saving the development cost for realizing these 
capabilities. 

Industrial Applicability 

55 

[0198] According to the invention as described above, 
reprint processing to be performed at print processing 
or occurrence of failure is facilitated by use of any print- 
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ere within the system. Especially, print processing and 
printer troubleshooting are performed based on a uni- 
fied standard document file independent of PDL which 
varies with each printer type, thereby making it neces- 
sary to provide capabilities for realizing various printing- 
associated processing operations such as page extrac- 
tion only for standard document file format. This novel 
constitution unifies the development and support proc- 
esses of the processing capabilities which must be con- 
ventionally prepared for all types of PDL, thereby 
reducing the number of processing development proc- 
esses. 

Claims 

1. A printing system comprising at least one printer, a 
print server for controlling said printer, and a termi- 
nal device for requesting said print server for print- 
ing document data by said printer; 

wherein said terminal device has an application 
program for generating a document to be printed by 
said printer, a job generating means for receiving a 
print request issued by said application program to 
generate, based on said document generated by 
said application program, a first print job of system- 
common standard document format independent of 
a type of said printer, and a job transmitting means 
for transferring said first print job generated by said 
job generating means to said print server, and 

said print server has a transferred job receiving 
means for receiving said first print job trans- 
ferred from said job transmitting means of said 
terminal device, a job converting means for 
converting said first print job received by said 
transferred job receiving means into a second 
print job having a format corresponding to said 
printer by which said document is printed, and 
a printer control means for printing said docu- 
ment according to said second print job output- 
ted from said job converting means. 

2. The printing system according to claim 1, wherein 
said print server has a print job pool for temporarily 
holding said first print job and said job converting 
means stores said first print job into said print job 
pool before outputting said second print job to said 
printer control means. 

3. The printing system according to claim 2, wherein 
said print server has a failure detecting means for 
detecting a print failure on said printer and a failure 
notifying means for notifying said terminal device of 
said print failure detected by said failure detecting 
means, and said terminal device has a failure 
reporting means for receiving a notice of said print 
failure from said failure notifying means to report 
said print failure to a user and a print recovering 



means for requesting said print server for recover- 
ing said print failure. 

4. The printing system according to claim 3, wherein 
5 said print server has a reprinting means for receiv- 
ing the failure recovery request from said print 
recovering means, and for reading said first print 
job from said print job pool corresponding to a print 
job on which said print failure occurred, thereby 

10 controlling reprinting of said document. 

5. The printing system according to claim 4, wherein 
said print job pool holds said first print job at least 
until printing of said document is completed. 

15 

6. The printing system according to claim 4, wherein 
said first print job is provided with an identifier for 
identifying a print job respectively by which said 
print failure occurred is identified by said identifier. 

20 

7. The printing system according to claim 4, wherein 
said failure detecting means has an acquiring 
means for acquiring a page on wtiich said print fail- 
ure occurred of a print job that failed, said failure 

25 notifying means performs said notification including 
information about said page on which said print fail- 
ure occurred, and said failure reporting means 
reports said page on which said print failure 
occurred to said user. 

30 

8. The printing system according to claim 7, wherein 
said failure recovery request includes specified 
range of a document for reprinting given by said 
user and said reprinting means includes a means 

35 for extracting the document of the range specified 
by said specification from said first print job read 
from said print job pool, generating a third print job 
having said standard document file format com- 
posed of said extracted document, and outputting 

40 said third print job to said job converting means, 
said job converting means converting said third 
print job received from said reprinting means into a 
print job having a format corresponding to said 
printer and outputting the converted print job to said 

45 print controlling means to perform said reprinting 
under the control of said printer control means. 

9. The printing system according to claim 7, wherein 
said failure recovering request includes specified 

so range of a document to be reprinted given by said 
user and said job converting means receives said 
first print job read by said reprinting means, per- 
forms page extraction from said first print job 
received into a print job having said standard docu- 

55 ment format composed of the document of the 
range specified in the range specification, outputs 
the page-extracted print job to said printer control 
means, and performs said reprinting under the con- 
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trol of said printer control means. 

10. The printing system according to claim 4, wherein 
said failure recovery request is given by said user, 
includes specification of a second printer different 5 
from the printer on which said print failure occurred, 
said first print job read by said reprinting means is 
converted by said job converting means into a print 
job having a format corresponding to said second 
printer, the converted print job is outputted to said 10 
printer control means, and said converted print job 

is reprinted under the control of said printer control 
means. 

11. The printing system according to claim 2, wherein 15 
said print server has an interrupt print executing 
means for receiving a third print job having said 
standard document format during printing said doc- 
ument based on said first print job, suspending the 
printing based on said first print job in execution 20 
and executing printing based on said third print job, 
and, after the printing based on said third print job, 
resuming the printing based on said first print job. 

12. The printing system according to claim 1 1 , wherein 25 
said interrupt print executing means, before resum- 
ing the printing based on said first print job, gener- 
ates a print job composed of a page not printed 
because of the suspension in said first print job and 
resumes printing based on the generated print job. 30 

13. The printing system according to claim 1, wherein 
said terminal device has a job assortment and dis- 
tribution means for dividing said first print job into a 
plurality of partial jobs, each of said plurality of par- 35 
tial jobs being a print page, based on specification 

by said user, relating each of said plurality of partial 
jobs to a printer for performing printing based on 
each of said plurality of partial jobs, and transferring 
each of said plurality of partial jobs to a print server 40 
that controls the related printer. 

14. The printing system according to claim 1, wherein 
said printer server has a division criterion for one 
document, a definition file for relating each of partial 45 
documents obtained by dividing said one document 

by said division criterion to a printer for printing the 
partial document, and a job assortment executing 
means for dividing said first print job into a plurality 
of partial jobs according to definition information so 
contained in said definition file, relating each of said 
plurality of partial jobs to a printer for performing 
printing based on each of said plurality of partial 
jobs, and redistributing said plurality of partial jobs 
to a print server controlling the related printer. 55 

15. The printing system according to claim 1, wherein 
said print server has a document file queue for 



accumulating print jobs having said standard docu- 
ment format transferred from said terminal device. 

16. The printing system according to claim 15, wherein 
said terminal device has a job search request 
means for requesting as instructed by a user to 
retrieve any of the print jobs accumulated in said 
document file queue and said print server has a job 
search transmitting means for retrieving the print 
job from said document file queue requested from 
said job search request means and transfers the 
retrieved print job to said terminal device. 

17. The printing system according to claim 16, wherein 
said terminal device has a job display and edit 
means for displaying contents of the print job 
received from said print server and editing said print 
job according to ah instruction by said user and an 
edited job transmitting means for retransferring the 
print job edited by said job display and edit means 
to said print server. 
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